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Abstract 
There has been a huge change in both undergraduate and postgraduate training over the last 
20 years. This has been due to a number of issues, including a desire for greater transparency, 
an emphasis on quality of training, and a desire to streamline training with a consequent drop 
in training hours available and a need to optimise every training opportunity to the maximum. 
This has led to an increased emphasis on quality of teaching and a recognition of the 
importance of timely and pertinent feedback. Within surgery there has been the creation of a 
new curriculum. This places competency based training at its centre and incorporates 
Workplace Based Assessments (WBAs) as a key component of proving competency. Their 
use has been accepted with some misgivings.  
Further, the reduction in training hours has led to a need to supplement hours spent 
“working” with alternative training mechanisms. Simulation has been increasingly favoured, 
but much work needs to be done to ensure appropriate training and appropriate feedback can 
be obtained from simulators.  
Both quantitative and qualitative research strategies have been employed to determine the 
changes in training that have occurred, their impact and how stakeholders can view the 
implementation of different feedback mechanisms.  
The findings have demonstrated an appreciation for the use of WBAs, albeit with a number of 
reservations including concerns regarding validity and reliability and sufficient opportunity 
for their completion. The papers included have also demonstrated that effective feedback 
from simulated training is possible and that self-evaluation is as effective as having expert 
tuition for simple tasks. 
Training for technical skills has evolved from the historic “see one, do one, teach one”
model and now requires high-quality and validated training and feedback. Studies into how 
best this can be provided will continue to change as the learning environment changes.  
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Chapter 1: Introduction 
1.1 Introduction 
Medical training has changed drastically over the last 20 years. These changes have affected 
both undergraduate and postgraduate curricula, and are widespread through every 
subspecialty. There is an ever greater emphasis on the quality of teaching provided, and on 
the provision of timely and appropriate feedback.  
The integration of Workplace Based Assessments (WBAs) has been a fundamental method of 
trying to ensure feedback is given, as well as providing better quality of feedback. The 
assessments, additionally, are integrated into a portfolio of evidence of progression. They 
have become increasingly important as the time in training has declined due to a number of 
factors, including the European Working Time Directive (EWTD), and a drive towards 
streamlining training. 
Whilst feedback has been recognised as an important component of learning, there has been 
little evidence for these WBAs. In addition, there is increasing use of technology and 
simulation to aid learning to compliment and supplement the clinical opportunities that are 
available.  
This thesis, through a collection of published works, explores the progression of the surgical 
curriculum, the use of WBAs that make up a fundamental component of the new curriculum, 
and the use of simulation for learning simple technical skills.  
1.2 Thesis Structure 
This thesis explores the learning of technical skills in both undergraduate and postgraduate 
clinicians and the use of WBAs to aid learning. 
The portfolio of papers included within this thesis is presented along three key themes based 
on surgical training and formative feedback received in the UK. This work has made original 
contributions to a variety of key areas in this field including:  
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• The evolution of surgical training and presentation of training experience in a
technically demanding procedure (oesophagectomy) highlighting that this does not
compromise outcomes.
• A review of the validity and reliability of commonly used WBAs in surgical training.
• The impact of self-review of videos on learning technical skills.
• Perceptions of both trainees and trainers on WBAs in surgical training.
The first chapter outlines the changes that have occurred in surgical training. Two papers are
included within this chapter. The first draws direct comparison between the current surgical 
curriculum and its predecessor. The second paper review outcomes of training within this 
new curriculum for a technically advanced procedure and establishes that training can occur 
for such procedures with no detriment to patient care.  
The second chapter looks specifically at feedback; first with regard to the validity and
reliability of WBAs which have become a core component of medical training, and secondly 
with regard to feedback received in simulated learning of simple practical skills. Simulation 
within training is discussed given that this is a core aspect of the two trials that are included.
The third chapter looks at perceptions of feedback mechanisms and discusses WBAs from the 
point of view of the assessor. A qualitative study into a specific type of WBA (the Case 
Based Discussion) is included, and the methodology is discussed at length given the 
limitations of the manuscript that was published in Clinical Teacher. Finally, a paper 
reviewing the feedback mechanisms within the two trials from the previous chapter is 
included to further evaluate the feedback mechanisms used within the trials. 
A discussion is included at the end of each chapter of the papers supplied within that theme
and a critical appraisal of the papers within each chapter.  
1.3 Thesis Objectives 
The key objectives for the work undertaken as part of this thesis were to: 
1. Analyse the changes that have occurred in surgical training and the reasons
behind them.
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2. Investigate if high-quality training can occur within the current surgical
training programme.
3. Review the validity and reliability of WBAs within surgical training.
4. Investigate the impact of video-based feedback on learning technical skills.
5. Explore the perceptions of users of feedback mechanisms.
Collectively these objectives aim to improve training by determining how training occurs and 
by identifying the tools that may potentially lead to better learning.  
1.4 List of Published Works Submitted for Thesis 
The publications upon which this thesis is based are included within the body of this thesis 
and include: 
Theme 1: Background to Surgical Training 
1. Phillips AW, Madhavan A. A critical evaluation of the Intercollegiate Surgical
Curriculum and comparison with its predecessor the "Calman" curriculum. J
Surg Education 2013. 70(5): 557-5621
2. Phillips AW, Dent B, Navidi M, Immanuel A, Griffin SM. Trainee involvement in
Ivor Lewis Esophagectomy does not negatively impact outcomes. Annals of
Surgery. 2018; 267(1):94-982 
Theme 2: Performance assessment and feedback of simple clinical skills 
3. Phillips AW, Jones AE. The validity and reliability of workplace-based 
assessments in surgical training. Bulletin of The Royal College of Surgeons 
of England 03/2015; 97(3):e19-e233
4. Nesbitt CI, Phillips AW, Searle RF, Stansby G. Randomised trial to assess the 
impact of supervised and unsupervised video feedback on teaching practical skills. 
J Surg Educ. 2015 Jul-Aug;72(4):697-7034 
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5. Phillips AW, Matthan J, Bookless LR Whitehead IJ, Madhavan A, Rodham P,
Porter AL, Nesbitt CI, Stansby G. Individualised expert feedback is not essential
for improving clinical skills performance in novice learners: A randomised trial.  J
Surg Ed. 2017 Jul-Aug; 74(4): 612-620  5
Theme 3: Perceptions of formative assessment 
6. Phillips AW, Madhavan A, Bookless LR, Macafee DA. Surgical Trainers’ 
Experience and Perspectives on Workplace Based Assessments. J Surg Educ. 2015 
Sep-Oct;72(5):979-846
7. Phillips A, Lim J, Madhavan A, Macafee D. Case-based discussions: UK Surgical 
Trainee perceptions. Clin Teach. 2016 13(3): 207-1297
8. Nesbitt CI, Phillips AW, Searle RF, Stansby G. Student views on the use of two 
styles of video-enhanced feedback compared to standard lecture feedback during 
clinical skills training. J Surg Educ. 2015 Sep-Oct;72(5):969-738  
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I developed the research question and carried out a literature review relating to
this paper. I carried out the analysis and wrote the first draft. I was responsible for
the submission and am the corresponding author.
4. Nesbitt CI, Phillips AW, Searle RF, Stansby G. Randomised trial to assess the
impact of supervised and unsupervised video feedback on teaching practical skills.
J Surg Educ. 2015 Jul-Aug;72(4):697-703
I helped develop the research question in collaboration with CI Nesbitt and G
Stansby. I wrote the first draft of the manuscript and responded to the reviewers’
comments.
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74(4):612-620
I was responsible for writing the protocol and submitting for ethical approval. I
analysed the results, and wrote the first draft. I submitted the paper for
publication, responded to reviewers’ comments and am the corresponding author.
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Chapter 2: Background, Context and 
Rationalisation 
Theme 1: Background to Surgical Training 
1. Phillips AW, Madhavan A. A critical evaluation of the Intercollegiate Surgical
Curriculum and comparison with its predecessor the "Calman" curriculum. J
Surg Education  2013. 70(5): 557-5621
2. Phillips AW, Dent B, Navidi M, Immanuel A, Griffin SM. Trainee involvement in
Ivor Lewis Esophagectomy does not negatively impact outcomes. Annals of
Surgery 2018; 267: 94-982
This chapter looks at the current state of surgical skills training and provides a 
background to the fundamental changes that have occurred within the surgical 
curriculum. The first paper evaluates the changes between the old curriculum and the 
new curriculum. The second paper evaluates training for a specific operation 
(oesophagectomy) during the new curriculum.  
2.1 Background to Surgical Training 
2.1.1 How Surgical Training has Evolved 
Training in surgery has traditionally followed an apprenticeship model. William Halstead, an 
American Surgeon who pioneered the use of the aseptic technique, coined the phrase “See 
one, do one, teach one” a mantra that has been repeated by trainers frequently over the last 
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century9. This ethos of trainees observing a procedure before actually performing the skill 
and then consolidating their learning by teaching has become contentious given the risk to 
patient safety, which is paramount10–12. There are a number of factors impacting upon current 
surgical training including patient safety, new technologies, changing working roles, the 
balance of training and service provision and a reduction in actual time for learning13–15. 
These factors have all served to drive huge change in the way a surgeon is trained16. The 
reasons for a decline in actual time for training, which has been apparent globally16–18, are 
multi-factorial and includes reduced working hours (as determined by the EWTD), a drive for 
surgeries to be led by Consultants, and increasing subspecialisation. These have all 
contributed to a fall in actual operative numbers for those in training. 
Historically, within the UK, there was no defined standard that trainees had to attain before 
being regarded as competent1. Evidence was usually in the form of a substantial logbook 
which would display the length and breadth of experience that a trainee had achieved. This 
has all been transformed in the last ten years with the emphasis on competency-based training 
and assessment. This paradigm shift aimed to place emphasis on evidence of skill attainment 
rather than the number of hours spent training, or the number of procedures performed. 
The use of operative volume as an indicator of quality has been supported by evidence that 
patient outcomes improve with increased operative volume19. This volume-outcome 
relationship which has been demonstrated in both individual surgeons and in hospital 
volume20 has led to centralisation of complex procedures and consequent increasing 
subspecialisation. Centralisation of procedures can have a positive and negative impact on the 
trainee. For those working in high-volume specialist units it allows experience to be 
concentrated and skills to be consolidated by repetition. However, other trainees may be 
affected by the lack of exposure and lack of opportunity to work in such units. 
One consequence of centralisation is that trainees will need to work in high volume 
specialist units in order to obtain the necessary experience. This may potentially take the 
form of an additional year’s fellowship. 
Defining competence has been a key theme to the changing surgical curriculum. The previous 
incarnation of surgical training known as the “Calman” curriculum, involved trainees
participating in a higher surgical training programme which usually followed on from a pre-
registration (or intern year) and then a period as a junior surgical trainee (also known as a 
Senior House Officer SHO)1. Centralisation of complex and less frequently performed 
procedures has led to trainees undertaking fellowships. In the UK the Association of 
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Surgeons in Training (ASIT) conducted a survey on UK trainees and found over 75% 
intended to undertake fellowships on “completion” of their training21. These findings have 
been echoed in the US where more than 80% of trainees plan fellowships16. 
2.1.2 Creation of the Calman Curriculum 
The eponymous Calman reforms were named after the Chief Medical Officer between 1991 
and 1997, Sir Kenneth Calman. His proposed changes published within “Hospital Doctors- 
Training for the Future”22, aimed to improve training and provide a better structure for 
hospital trainees. The reforms focused on those in the latter parts of their training and largely 
did not affect the more junior Pre-Registration House Officer (PRHO) and SHO grades. One 
component of the reforms was the replacement of the Registrar and Senior Registrar training 
posts with the Specialist Registrar grade. This change was implemented in order to offset the 
build-up of a large number of experienced doctors within the Senior Registrar grade who 
were waiting for a consultant post. The changes brought about reduction in time spent 
training with the aim of reducing the average training duration from 12 years to 
approximately 7 years (See Figure 1- Training Structure). With the more defined timeframe 
and better structure to the training programme came a recognised end point and the award of 
a Certificate of Completion of Training (CCT) awarded by the General Medical Council 
(GMC). 
Figure 1: UK training following the Calman reforms23 
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As well as differing from its predecessor by shortening the time spent within the training 
programme, the relatively “new” specialist registrar grade included a number of other 
changes. Competitive entry with defined pre-requisite experience was stipulated and trainees 
were to have an annual review in the form of a Record of In-Training Assessment (RITA), to 
gauge progress and permit progression to the next year of training. 
Interestingly, with these reforms came the concerns that this shortened training would lead to 
consultants not having the knowledge or experience to practice safely24.  
2.1.3 Senior House Officer Reform. 
The turn of the millennium saw another Chief Medical Officer, Sir Liam Donaldson, publish 
his own treatise on how to deal with the SHO grade in “Unfinished Business- Proposals for 
reform of the Senior House Officer grade”25. Whilst the Calman reforms had sought to 
streamline higher specialist training and effectively ensured that appointment to a registrar 
training number should lead to appointment as a consultant, the “core” group of trainees 
immediately following on from their PRHO year had to some extent been isolated. Trainees 
would usually undergo their initial training in whichever subspecialty interested them 
following their PRHO year. However, no real career structure existed for these doctors, and 
many trainees could work for indefinite periods at SHO level with little career development. 
Whilst some could obtain important experience, no credit at a higher level could be attained. 
Many jobs were short, six month posts, which was unsettling and necessitated relocation 
around the country. Those posts that were rotational did not have a structure or curriculum 
aimed at providing a standardised level of experience.  
With no clear provision of goals, and no defined competencies, the curriculum issued by 
the Royal College of Surgeons (RCS) was actually no more than a syllabus. It listed 
components but did not provide any real detail as to levels of knowledge and clinical skills, 
and how they should be obtained. The only objective discriminator that existed was the RCS 
examinations and it was upon these solely that trainees were judged.  
The changes to higher specialist training served to create a bottleneck in the training pathway 
between the SHO level and the registrar grade. The lack of a defined end-point to SHO 
training meant that a large cohort of trainees became stranded at this level through failure to 
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secure promotion to specialist training programmes. This was reflected by evidence from a 
report that indicated that half of NHS trainees were within the SHO grade25.  
Donaldson’s report produced five key recommendations which led to the reformation of all 
medical training within the UK. These were that: 
1) Training should be programme based.
2) Training should begin with broadly-based programmes pursued by all trainees.
3) Programmes should be time-limited.
4) Training should allow for individually tailored or personal programmes.
5) Arrangements should facilitate movement into and out of training and between
training programmes. 
The changes that were proposed involved changing the previous PRHO year into a two-year 
“Foundation Programme” (although trainees would be eligible for full GMC registration at 
the end of their first year), followed by commencement of specialist training. It was felt that 
such a Foundation Programme would provide trainees with the opportunity to develop a wide 
range of generic skills that could be transferred to whichever specialty they eventually ended 
up working in. It would also, theoretically, provide newly qualified doctors with an increased 
opportunity to experience multiple medical specialities and help them select the most 
appropriate specialty for their future career25.  
Specialist training programmes would follow this period of foundation training, and would 
follow the five key principles above. It was also realised that in order to provide efficient 
training, within the confines of the pending EWTD, changes to working patterns and 
efficiency in utilising training opportunities available would be vital.  
The impact of changing the early years led to discussion on how these initial years of training 
should be linked into specialist training26. The concept of “run-through” training was 
introduced, which involved trainees applying for specialist training which would commence 
on completion of their foundation programme. This would mean doctors would need to make 
a single application that would then see them in training posts up until they reached 
consultant level. It was also hoped that this would streamline training, making it more 
efficient as it became competency based, and shorten the time taken to become a consultant 
so that it was more in line with European and US counterparts. It was appreciated that this 
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may produce consultants with a more generic skill set and that there may indeed be junior 
consultants who were then required undertake further subspecialty training. These proposals 
did have the significant disadvantage of removing flexibility- one of the key principles 
mooted in the report.  
Amongst the various reforms that were to be implemented was the dependence on a 
competency-based system. The importance of evidencing skills acquired was emphasised and 
trainees would be required to have regular in-programme assessments and demonstrate 
progress by use of a multitude of WBAs, which provided formative feedback.  
2.1.4 Modernising Medical Careers 
The proposed reforms were regarded as the way forward and the Department of Health 
produced a policy on “Modernising Medical Careers” in 200323. A further publication 
“Modernising Medical Careers: The Next steps” was published in 2004. This report detailed 
how changes in doctor training were to be taken forward26 (figure 2). 
Figure 2: Structure of medical training proposed by MMC23 
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The principles that were part of foundation–level changes were incorporated and included 
the aims that it should be:
1) Trainee-centred
2) Competency-assessed
3) Service based
4) Quality assured
5) Flexible
6) Coached
7) Structured and streamlined.
Foundation programme pilots commenced in 2004. The “Unfinished Business” paper
introduced the possibility of “run-through” training which was eventually adopted 
across many specialties including surgery25. This would mean a single entry point into 
specialist training once doctors had completed their Foundation years and met the 
competencies held within that programme. Once selected for specialist training, a doctor 
would have no further competitive interviews until consultant applications provided they 
met the competencies within their training programme.  
2.1.5 Reasons for Training Reform 
There were a number of reasons for seeking these reforms, many of which have already been 
alluded to. One of the major reasons was the balance that needed to be met between training 
of junior doctors and service provision. There have been increasing demands and emphasis 
on the latter due to a shortage of doctors and also an increased drive to maximise efficiency 
within the NHS27. For junior doctors, increased efficiency is partly dependent on the 
experience they have obtained whilst training. Fewer working hours through curriculum 
reform has seen a change in how junior doctors work and has led to a fall in weekly working 
hours. For surgical trainees, this has been postulated as a two-thirds fall in hours worked. The 
majority of trainees have suggested that the changes to their training have been detrimental, 
and that the new working patterns do not allow for sufficient experience to be gained. Thus, 
the expectation has become that junior doctors can achieve the requisite standards to practice 
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as consultants despite fewer hours in which to do so. To offset this an increased emphasis in 
improving teaching standards and having a more prescriptive curriculum was required27–29 .  
There already exists a great deal of variability in the quality of teaching and assessment 
throughout the undergraduate and postgraduate years. The  Quality Assurance Agency 
(1998-2002) assessments reviewed teaching standards across UK medical schools,
revealing a disparity with some medical schools achieving excellence and others 
struggling30. This was compounded by the drive to increase medical student numbers with 
a 60% increase in the number of students between 1998 and 2003. A further 1500 
places were announced in October 2016 to be included for the academic year 2018/19 as a 
drive occurred to make the NHS more self-sufficient in the provision of doctors31. This 
contributes towards an imbalance between educational demand and resource availability. 
Ongoing reduction in working hours, legislated for by the EWTD, and staff shortages 
mean that there is a constant pressure on being able to provide small group teaching 
programmes. This is due to the lack of a sufficient number of educators32.  
There is also a great variability in teaching standards in the postgraduate setting. It has been 
suggested that this is due to a lack of training for clinical teachers33. Most health service staff 
are short of time and have limited training in teaching methods34. This coupled with the 
increasing number of medical undergraduate students32,35,36 can jeopardise the quality of 
teaching. One study demonstrated over three-quarters of clinical teachers had received no 
formal training37 despite a drive for clinical excellence through clinical governance,  
consultant appraisal and revalidation.  Consultants are obliged to have an annual appraisal 
which emphasises teaching and receiving feedback as a measurement of its success38,39.  
In a separate paper to his review of specialist training, Calman felt that the way to address the 
diversity of quality was “to look at how doctors learn and how teaching methods can be 
improved in order that the time spent in education can be used efficiently”. He wrote, “The 
integration of theoretical teaching with practical work, progressive assessment and feedback 
to teachers and trainees are essential”40.   
This ethos was echoed in the US by the American Committee of Deans41 and also by the 
Committee of Postgraduate Deans within the UK42. Thus a feeling existed that clinical 
teaching and training needed to be improved so that the maximum benefit could be gleaned 
from them. Teaching needed to go hand-in-hand with service provision and activities often 
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seen as service provision i.e. outpatient clinics, ward rounds, needed to be used as learning 
opportunities43. 
2.2 Learning within the Clinical Environment 
Learning within the clinical environment is distinctly different from what many students will 
have encountered previously as either lectures or seminars. Teaching within the clinical 
setting involves the use of practical skills, whether it be communication skills or performing 
procedures on patients. Kolb in his “experiential learning theory” suggested that the 
“concrete experience” that was obtained from these practical experiences enabled students to 
reflect on their practice (reflective observation) and to try and determine the underlying 
reason for what ensued (abstract conceptualisation). Following this pathway students should 
be able to apply what they have learnt to further problems (active experimentation) to 
complete the learning cycle44(figure 3).   
Figure 3: Kolb's Experiential Learning Cycle44 
This learning cycle can be used to benefit learners by giving them the opportunity for 
‘practice’ and providing immediate feedback. Following this, the learner may review, and 
think of alternative strategies helping to generalize learning. Campbell et al45 carried out a 
Concrete 
experience
Reflective 
Observation
Abstract 
Conceptualisation
Active 
Experimentation
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study based on Schon’s ‘reflective practitioner’46  where doctors were asked to keep 
reflective diaries.  Doctors wrote down any event concerning their clinical practice that 
stimulated their thinking and which they would then reflect on (‘Reflection on Action’).  
They found that the events that provided the greatest stimulus to learning were reading 
literature and patient management.  Schon’s theory incorporates a key element of self-
directed learning and the results suggested that clinical experience with patients is important 
to this.   
Not all clinical learning opportunities are however  positive47. It has been suggested that there 
is a close and vital relationship between experience and education and that some experiences 
can be detrimental to learning48. What may prove beneficial for one trainee, could possibly 
be detrimental to another. Trainees have two competing requirements, first their need to 
learn, and second the service they are expected to provide within the healthcare system. It is 
possible that these may detract from each other restricting learning and reducing the 
important components of reflecting which would allow them to plan for the future. 
2.3 Lifelong Learning 
Parsell and Bligh indicated the importance of life-long learning: “Medical education may be 
viewed as a learning continuum that only ceases at the end of the doctors’ professional 
lives”49. For doctors and in particular those that are in training, the majority of these learning 
opportunities that present are in the clinical environment. Others have emphasised the 
importance of making the most of clinical opportunities for learning as “postgraduate medical 
education is based on clinical practice”42. However, the great changes that have occurred to 
medical training with increased pressures on time and opportunities mean that these clinical 
opportunities need to be supplemented in an optimal fashion so that trainees can not only 
learn new skills outside of the clinical environment, but also consolidate skills that have been 
learnt. The importance of self-evaluation and the ability to self-evaluate needs to be 
established at an early stage of a medical student’s career. Trainees need to be able to develop 
their ability to reflect and learn if they are to be able to maximise the new non-clinical 
opportunities that are available. In the era of increasing technological complexity and 
information availability, the skills of being able to identify learning goals and translate these 
goals into learning events are increasingly important for medical practitioners50. It is now 
impossible for doctors to know, and keep up-to-date with rapidly changing specialities. With 
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the increasing volume of medical literature available it is vital to learn how to become a 
lifelong learner51. 
Changes to what is regarded as best practice in clinical education have impacted greatly on 
the way students are taught, and learn. It is likely that there will be further evolution 
particularly with the increasing use of simulation. Such changes will affect the management 
of risk, trainee satisfaction and career choices52–54.  
27
2.4 Comparison of the Intercollegiate Surgical Curriculum and 
the Calman Curriculum: Paper and Commentary  
1. Phillips AW, Madhavan A. A critical evaluation of the intercollegiate surgical
curriculum and comparison with its predecessor the "Calman" curriculum. J 
Surg Education 2013. 70(5): 557-5621
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and when, as well as allowing portfolio, learning agree-
ments, and work-based assessments to be maintained on an
easily accessed website. The increasing emphasis on work-
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with an aim of providing evidence of competence. How-
ever, there is dissatisfaction amongst trainees with this
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29COMPETENCIES: Interpersonal and Communication Skills,
Practice-Based Learning and Improvement, ProfessionalismINTRODUCTION
The current edition of the surgical curriculum was imple-
mented as part of the Modernizing Medical Careers
changes. Review of the curriculum had been identified in
the 1990s, and though previous reforms had sought to
address higher surgical issues (Calman reforms), the new
curriculum sought to integrate both basic and higher
surgical trainee curricula to produce seamless training.
The aim here is to review the current intercollegiate
surgical curriculum programme (ISCP)1 in comparison
with its predecessor, the Calman curriculum.2
The ISCP
Like most medical curricula, content is of paramount
importance within surgery. The basis of its design must be
to prepare, develop, and achieve a level of competence that
allows one to practice independently as a consultant surgeon.
The last 20 years have seen the demise of the true general
surgeon with increasing subspecialization.3 This is partly due
to the rapidly expanding field of medical knowledge and
skills (e.g., laparoscopic colorectal surgery) and research
demonstrating that the centralization of certain surgical
specialties leads to an improvement in patient outcomes.4
This has resulted in a shift in what was deemed to be core
knowledge and skills to specialty-specific competencies.5PROGRAM RATIONALE
The ISCP was implemented in 2007 after 4 years of
development. Revalidation and the ‘Shipman’ affair have
also led to an emphasis on competency-based training and
assessment and an encouragement of reflective practice.6
(Harold Shipman was a British General Practitioner who
was convicted as a serial killer after having murdered anirectors in Surgery. Published by 1931-7204/$30.00
http://dx.doi.org/10.1016/j.jsurg.2013.03.003
557
estimated 250 patients. He was undetected for many years
having certified the deaths himself unchecked.) Four key
concepts were identified as being necessary for a successful
surgical curriculum:TA
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8Focused training programmes underpinned by clear
standards with defined levels of progression.(2) Support to consultants to promote high-quality
teaching and learning and reliable assessment.(3) Rigorous and fully integrated regulatory systems,
informed by curriculum standards.(4) Adequate staff, resources, and reward systems to
support trainees in attaining competence to Certif-
icate of Completion of Training (CCT) level.1The curriculum covers surgical training from post–
foundation doctors through to consultant level, and is
divided into 4 areas: syllabus, teaching and learning,
assessment, and resources.SYLLABUS
The syllabus provided includes an overview of the expected
topics that should be covered by each trainee. These topics
are further subdivided into more specific knowledge and
skills. These are then graded on the level of competence
that should be attained at each stage of training—initial,
intermediate, and final based on the year of training.
Competence ranges from 1—a basic level involving aware-
ness of a fact of observation of a procedure, through to
4—knowing specific detail or showing competence at
performing a procedure.STAKEHOLDERS
Those involved in teaching and learning are carefully
identified—program director (PD), assigned educational
supervisors, clinical supervisors, assessors, and trainees.1. Types of Work Based Assessments and Their Purpose
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30Each has a specific role in the implementation of the
curriculum. Although the PD has overall responsibility for
trainees in the deanery, the assigned educational supervisor
is responsible for 1 to 4 trainees in their hospital, setting
objectives, and ensuring satisfactory progress. The clinical
supervisor is responsible for delivering, teaching, and
ensuring that the trainees have sufficient resources available
for them to meet their objectives. Assessors may come from
a range of backgrounds and allow for continuing formative
feedback. The final component is the trainees who have
ultimate responsibility in driving their own training and
ensuring they attain the appropriate levels of competence.ASSESSMENT
The Membership of the Royal Colleges of Surgeons and
Fellowship of the Royal Colleges of Surgeons examinations
are the mainstay of summative assessment during the train-
ing. Work-based assessments (WBAs) are required to be
carried out throughout training. These range from regular
case-based discussions (CBDs), clinical evaluation exercises
(CEXs), and directly observed procedures to procedure-
based assessments (PBAs) at more advanced levels
(Table 1). These then form a part of the summative annual
review (Annual Review of Competence and Progression
[ARCP]) along with the trainee’s operative logbook. The
ARCP also evaluates the trainee’s academic achievements
during their progress through the training program.RESOURCES
Trainees and assessors are obliged to be registered to the
web-based system (for which trainees pay an annual fee of
£125). The website is a utility for documentation of
learning plans and recording evidence of progress as well
as outcomes of assessments. It also provides an online
logbook and allows a portfolio of other activities to be
documented.Key Features
nd Evaluates patient management. Allows in-
depth discussion to determine future
learning needs.
Assessment of a clinical encounter—provides
feedback for history taking, examination,
and communication.
Allows assessment against predefined
checklist of steps in carrying out procedure.
As with DOP—but more advanced
procedures—i.e., in theater.
edical
and
Anonymized feedback from a variety of
health professionals picked by trainee in a
variety of work environments.
Education  Volume 70/Number 5  September/October 2013
PROGRAM OUTCOMES
The final outcome for surgical training is judged on
completion of the Fellowship of the Royal Colleges of
Surgeons examination and a final ARCP assessment.
However, satisfactory progress is necessary in each year of
the training program, and this is assessed by completing a
requisite number of WBAs (directly observed procedures,
PBAs, mini-CEXs, and CBDs) and formation and satis-
factory completion of learning agreements. There is an
annual review of progress completed by a panel at deanery
level which has superseded the old style record of in-
training assessment. The curriculum allows flexibility in
setting yearly outcomes and individualizing the curriculum
depending on the long-term goals of the student.QUALITY ASSURANCE
The responsibility of management and quality assurance
lies with the schools of surgery within each deanery. The
postgraduate deaneries (regionally based) must make cer-
tain that training posts are of requisite quality and assess-
ments carried out within training posts are by trained
assessors. In posts where training issues are raised, post-
graduate deans have the power to trigger reviews of the
training process. The deanery is thus the first line for
ensuring that both trainers and trainees are maintaining
expected levels. Ultimately, above deanery level, the Gen-
eral Medical Council (which merged in 2010 with the
Postgraduate Medical Education and Training Board)
assumes responsibility for entry, training, curriculum, and
assessment standards that may comprise deanery visits and
trainee surveys.7
Further, the Royal Colleges and specialist advisory
committee have a duty to ensure a high standard of clinical
care is maintained.3COMPARISON WITH THE PREVIOUS
CURRICULUM
Syllabus vs Curriculum
The new surgical curriculum has shown significant progress
over its predecessor, the Calman curriculum. Indeed, it
would appear that the Calman curriculum, to a large
extent, regarded curriculum and syllabus as synonymous
terms.
The new curriculum expands on a simple list of topics to
be covered (a syllabus) and incorporates how, what, and
when skills and knowledge should be acquired, as well as
integrating a method of continuous formative assessment.
The ISCP provides trainees with resources and formative
assessments that continually evolve to meet their needs as
they progress through their training. This provides a moreJournal of Surgical Education  Volume 70/Number 5  Septembe
31structured and prescriptive source for learning. This has
been a fundamental change in thinking rather than a
gradual evolution away from an apprenticeship which is
accompanied by learning topics.Assessment vs Competency
Jolly and Rees described 4 basic types of medical curricula.
These were content driven, method driven, assessment
driven, and outcomes driven.8 There has been a paradigm
shift in surgical training away from a content-driven
program that is identified by a syllabus to an outcome-
based system that gives specific attainment targets at stages
of training and an overall expectation a practitioner should
be able to do at consultant level. This is particularly
pertinent given the evolution toward subspecialization
and a need to identify what all surgeons should be able
to do vs what a subspecialty expert should be able to
carry out.
The ISCP curriculum theoretically has moved itself away
from being content driven by declaring that achieving
competency is the important factor. It could be argued that
to pass the Fellowship examination necessitates a level of
competence; this cannot be said of the current Membership
examination that exists as a summative hurdle before higher
surgical training can be commenced. Paradoxically, training
is not shortened in individuals that are able to prove
competency more quickly, and achieving the requisite
numbers of assessments in the work place has become the
focus of determining satisfactory progress. Indeed the ISCP
website is poorly regarded as a tool by trainees. Trainees
were surveyed in 2008 with results indicating that 49%
regarded the online assessments as poor or very poor and
only 9% grading them good or very good.9 A follow-up
survey carried out in 2011 showed that there had been
some improvement in how they were regarded, with 36%
viewing them as poor compared with 22% regarding them
as good.10 There is also a concern that the assessments
available lack validity.11 This coupled with the technical
problems and poor construction with regards to website
navigability has meant that the new curriculum has not
been well received.
There are a variety of reasons for shifting toward
competency as the emphasis on training. There is a growing
public demand that doctors must be accountable and must
be able to demonstrate they have attained the required
standard to practice autonomously as consultants.12 Fur-
thermore, the implementation of the European Working
Time Directive would see a decline in operative exposure
for surgical trainees. The original implementation of a
58-hour week in 2004 saw a 15.5% reduction in the
number of procedures carried out by trainees.13 The fall
since implementation of a 48-hour week in August 2009
has yet to be properly determined. It is difficult to concluder/October 2013 559
if the new curriculum has really taken account of the
imposed time constraints. However, Parsons et al. demon-
strated that independent operating ability of trainees had
diminished significantly and few surgical trainees at Core
Trainee level (the old senior house officer level) could
perform appendicectomies (28%) or inguinal hernia repairs
(8%) compared with current higher surgical trainees at the
end of their core training (90% and 63%). There was also a
general consensus amongst those interviewed at both core
and higher surgical training levels that surgical training was
getting worse,14 a belief that was echoed in a study by
Mehmood et al. that reviewed trainers’ and trainees’
understanding and perception of the curriculum changes.15
The Calman curriculum also differed by suggesting that
numerical targets for operative experience may be imposed.
These would have to be met before obtaining a CCT. The
caveat that in the future it ‘‘might be possible to assess
clinical and technical competence’’ appears to be the
precursor to the assessments imposed in the ISCP curric-
ulum. The Joint Committee of Surgical training has
recently set new guidelines for the minimum requirement
for both surgical procedures and formative assessments that
a surgical trainee has to achieve before their application for
the CCT.16 Each surgical specialty has set a minimum
number of surgical procedures that a surgical trainee should
have performed. However, the guidelines do not specify the
level of competency that a trainee has to achieve in each of
the surgical procedures to be deemed competent. The same
applies to formative assessments. Trainees need to complete
a specified number of CBDs, CEXs, and PBAs in a variety
of clinical scenarios to present a well-rounded portfolio but
with the ultimate aim of demonstrating competency by the
end of their training.Addition of Work-based Assessments
Although there has been some significant progress in
developing a surgical curriculum, rather than what pre-
viously appeared to be an embellished syllabus, there are
still some problems. WBAs have been perhaps the most
controversial, as well as universal, tools implemented
within all recent medical curricula. They are known to be
unpopular with trainees who feel they provide little educa-
tional benefit, and there is scant evidence to support their
use as an educational tool.17 There may be a number of
factors contributing toward trainees’ antipathy toward
WBAs. A belief that WBAs are often inappropriately used
or regarded as a ‘‘tick-box’’ exercise,18 and that trainers do
not always engage in the process and feel that they are an
ineffective imposition may all contribute toward trainees’
dissatisfaction with WBAs. It has been suggested that
setting a minimum number of assessments was a mistake
leading to the assessments being regarded as a ‘‘mini
examination’’ and only being undertaken at a point when
a good mark would be expected.18 This highlights their560 Journal of Surgical
32misuse and the misinterpretation of their intention. As
many of these work-based assessments are time consuming
to undertake properly, trainees may feel that they want to
minimize the time imposition on their trainers; similarly,
trainers who are skeptical of the tool are less likely to want
to carry out repeated assessments for the same procedure
with the same trainee. However, it should be remembered
that their value lies as a formative assessment providing
feedback and allowing progression to be demonstrated.
The use of WBAs and more information regarding what
should be attained with respect to knowledge and skill has
made the curriculum more prescriptive. One of the drivers
for change was production of a competency-based curric-
ulum.8 Instead, there has been documented dissatisfaction
with the ISCP.9 It is felt that the heavy emphasis on a web-
based system for WBAs has been detrimental to training
rather than providing validity. Competency-based training
is not without problems. Placing an emphasis on this in the
new curriculum has served as an argument that reduction
of training time is not proving detrimental, as a minimum
level of competence must be achieved. However, there has
been a suggestion that placing a heavy emphasis on
competency can lead to demotivation, acceptance of a
minimum standard rather than striving for excellence, and
increased administration costs.19 Furthermore, focus on
attaining discrete competencies, rather than taking a more
holistic view to training, may compound unreadiness for
independent practices.20Paper vs E-portfolio
E-portfolios have started to gain increasing acceptance
within medical curricula. There has been some evidence
that junior doctors at the early stages of training engage
well with these tools and frequently make use of them
beyond the minimum requirements stipulated within their
curriculum.21 A survey of UK medical trainees demon-
strated an appreciation of the importance in maintaining a
record of progress.22 The creation of an E-portfolio with
WBAs marks an important difference in the 2 curricula.
This was not previously used, and instead logbooks of
procedures as well as trainers’ reports were used to guide
satisfactory progress. The emphasis on these WBAs marks a
trend and shift in emphasis toward proof of competence
and consequently increases the emphasis on having an
accurate, convenient method of storing evidence. Having a
fully integrated computerized system theoretically would
encourage use and be easier to maintain allowing a PD or
supervisor to access a trainees’ portfolio at any time and
make comments that might highlight areas of weakness and
where they need to focus. In practice this does not happen,
and the E-portfolio is largely reviewed only at an
individuals’ ARCP.
Amongst other medical programs, one important facet of
the E-portfolio is as a method of recording self-reflection.Education  Volume 70/Number 5  September/October 2013
Usually this manifests as composition of reflective prose
over an event or clinical experience. Within the ISCP, there
is room for self-evaluation as part of the multisource
feedback tool. This involves rating oneself prior to receiving
confidential feedback from colleagues. The value in this
may lie in providing trainers with evidence that a trainee
has insight into their own abilities. Self-reflection could be
developed by allowing trainees to self-assess using the same
PBA or CEX tools they would ordinarily use with a trainer.
This would add to a trainee’s portfolio, encourage regular
reflection, and help individuals identify weaknesses
themselves.CONCLUSIONS
One of the main strengths remains the syllabus component.
This is a close relation to its predecessor but has been
developed appropriately to include attainment levels perti-
nent to each individual’s training level. There still remains
much scope for further development. Assessment is always
a contentious issue, and debate still exists regarding the
validity of WBAs.20,23 There remains dissatisfaction in how
they are employed. This is one component of the curric-
ulum that requires thought and development. As long as
they are seen as an obstruction to training rather than an
aid, they will continue to be poorly used. Unfortunately,
often these assessments appear contrived and part of a
‘‘tick-box’’ exercise rather an educational tool. It may be
that simply improving the ISCP website and its user
friendliness would address much of these problems, but
there also needs to be a shift in outlook from both trainees
and assessors if any potential benefits from WBAs are to be
acquired.
As with any curriculum, the ISCP must be continually
evaluated and updated to amend any flaws and ensure that
it is fit for purpose. The fundamental change in surgical
education has been a shift away from a traditional
apprenticeship to structured training with associated val-
idity. On comparison with its predecessor, it has become a
more compleat curriculum that seeks to address the needs
of trainees and educators. However, imperfections remain
and only continual evolution would allow the ISCP to meet
future needs.
GLOSSARY
AES (Assigned Educational Supervisor)—consultant as
trainee’s base hospital responsible for progress through
an academic year
ARCP (Annual Review of Competence and Progres-
sion)—formal trainee review, usually annually (although
may be more frequent) to assess trainee progress. The
review is undertaken by a panel including theJournal of Surgical Education  Volume 70/Number 5  Septembe
33programme director and external faculty who have
access to the trainee’s E-portfolio. The trainee may, or
may not be present
CCT (Certificate of Completion of Training)—certificate
at the end of postgraduate training to signify recognition
as a specialist and that the individual may be appointed
as a consultant
CEX (Clinical Evaluation Exercise)—WBA entailing an
observed interaction of trainee and patient
CST (Core Surgical Trainee)—trainees on a surgical train-
ing programme (usually 2 years) undertaken after
Foundation years
DOP (Direct Observation of Procedural Skills)—WBA
where trainee is observed performing a minor procedure
EWTD (European Working Time Directive)—European
law specifying maximum 48-hour working week
E-portfolio (Electronic Portfolio)—record of achievements
including logbook based electronically—may be web
based
Foundation Doctor—trainees in their first 2 years after
graduation undergoing generic training within several
different posts at 6-month or 4-month interval
HST (Higher Surgical Trainee)—those on defined training
program leading eventually to CCT (formerly Specialist
Registrars now Specialty Trainees (ST) ST3-ST8)
ISCP (Intercollegiate Surgical Curriculum Project)—cur-
rent UK surgical curriculum, which is website based and
allows maintenance of an E-portfolio
MMC (Modernizing Medical Careers)—UK Government
Change to mechanism of speciality training, including
recruitment and training programmes with greater
emphasis on competency attainment
PBA (Procedure-Based Assessment)—WBA of a surgical
procedure with defined components that allows evalua-
tion of the trainee to perform the procedure as a whole,
or in part
PD (Programme Director)—consultant responsible for
training program for a speciality within a deanery
RITA (Record of in-training assessment)—predecessor to
ARCP before 2007
WBA (Work-Based Assessment)—formative assessment
with trainee assessed and given feedback by more senior
colleague
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With all the changes that have occurred to surgical training, a comparison between the old 
curriculum and new curriculum was carried out to determine what the major differences 
might be. This review involved comparison of the curriculum that was in place, following the 
Calman reforms and its successor the Intercollegiate Surgical Curriculum Programme (ISCP) 
which was borne out of the MMC reforms. The review highlighted the fact that the new 
curriculum had a number of aims including: 
1) Integration of the Junior Surgical Training (previous SHO grade) and the Higher
Surgical Training.
2) A move towards a competency rather than time based framework.
3) The facility to better evidence learning and acquisition of skills which went hand in
hand with the integral use of formative assessments. 
The comparison revealed that the ISCP was significantly different from what it succeeded 
from the Calman reformation. Perhaps the most significant change between the two was that 
the ISCP strived to be an actual curriculum and incorporated not only a list of knowledge that 
needed to be acquired, but also details on when and how it should be obtained. Further, it 
included skills and a platform for recording evidence for the duration of a doctor’s surgical 
training. This is a fundamental change from the apprenticeship model that has served trainees 
in the past.  
Another major difference was the shift away from summative assessment- i.e. passing the 
FRCS coupled with spending a prerequisite period of time in training, to a competency based 
system where it became imperative for trainees to provide evidence in the form of “low-
stakes” formative assessments.  
These findings were evident from comparison and analysis of the various curriculum aspects 
and reviewing the rationale that led to its creation. The early parts of this chapter give a firm 
backdrop to how and why this evolution occurred.  
There are no other evaluations of the surgical curriculum evident in published journals and 
none that have sought to clearly delineate what made the ISCP so different. Whilst its 
popularity was low at inception (and some may argue has improved little over the 10 years it 
has been in use) much of this was due to the scepticism that new ideas often receive, along 
with the emphasis on a web-based platform that was fraught with issues. Many of the teething 
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problems have been resolved. There are still some concerns regarding the use of WBAs, and 
this will be addressed in the future chapters.  
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2.5 Trainee Involvement in Ivor Lewis Esophagectomy Does Not 
Negatively Impact Outcomes- Paper and Commentary  
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ORIGINAL ARTICLETrainee Involvement in Ivor Lewis Esophagectomy Does Not
pact OutcomesNegatively ImAlexander W. Phillips, MA, FRCSEd, Barry Dent, MA, MRCS, Maziar Navidi, MBBS, FRCS,
Arul Immanuel, MD, FRCS, and S. Michael Griffin, OBE, MD, FRCSEdObjective: The aim of the present study was to determine whether trainee
involvement in esophageal cancer resection is associated with adverse patient
outcomes.
Background: Operative experience for surgical trainees is under threat. A
number of factors have been implicated in this leading to fewer hours for
training. Esophagogastric cancer training is particularly vulnerable due to the
publication of individual surgeon results and a perception that dual consultant
operating improves patient outcomes. Resectional surgery is increasingly
viewed as a subspeciality to be developed after completion of the normal
training pathway.
Methods: Data from a prospectively maintained database of consecutive
patients undergoing trans-thoracic esophagectomy for potentially curable
carcinoma of the esophagus or gastroesophageal junction were reviewed.
Patients were divided into 4 cohorts, according to whether a consultant or
trainee was the primary surgeon in either the abdominal or thoracic phase.
Outcomes including operative time, lymph node yield, blood loss, compli-
cations graded by Accordion score, and mortality were recorded.
Results: A total of 323 patients underwent esophagectomy during 4 years.
The overall in-hospital mortality ratewas 1.5%. At least 1 phase of the surgery
was performed by a trainee in 75% of cases. There was no significant
difference in baseline demographics of age, stage, neoadjuvant treatment,
and histology between cohorts. There was no significant difference in blood
loss (P ¼ 0.8), lymph node yield (P ¼ 0.26), length of stay (P ¼ 0.24),
mortality, and complication rate according to Accordion scores (P ¼ 0.21)
between cohorts. Chest operating time was a median 25 minutes shorter when
performed by a consultant (P < 0.001).
Conclusions: These findings demonstrate that patient outcomes are not
compromised by supervised trainee involvement in transthoracic esophagec-
tomy. Training is an essential role of all surgical units and training data should
be more widely reported especially in areas of high-risk surgery.
Keywords: esophagectomy, graduate medical education, morbidity,
mortality, surgical outcomes, surgical training
(Ann Surg 2018;267:94–98)
S urgical training in the United Kingdom and the United States hasmoved from a traditional apprentice model to become compe-
tency based.1,2 The European Working Time Directive has led to
concerns that trainees now have fewer training hours3–5 and this has
been reflected in surgical training programs across the globe.6,7 In
addition, the challenge remains in providing both high-quality Copyright © 2017 Wolters Kluw
patient care and excellent training. It is known that surgical
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94 | www.annalsofsurgery.comperformance continues to improve after completion of training
and that with fewer training hours being seen globally more import-
ance must be placed on quality opportunities during this time.8
Trainee participation has been associated with both beneficial9
and adverse,10–12 patient outcomes. Increased autonomy has been
postulated as one of the causes for adverse patient outcomes when
trainees are involved.11 Furthermore, there is an association with
prolonged operating times even in those procedures that are regarded
as more straightforward.13 In contrast, there has been an association
of improved colonic cancer detection when trainees are involved9
and lower mortality rates at major teaching hospitals in patients with
myocardial infarction, stroke, and heart failure.14
The Association of Upper Gastrointestinal Surgeons has
suggested that surgeons should be carrying out a minimum of
15 to 2015 cases per year in the United Kingdom and there has been
an increasing move toward dual operating. This has the potential to
reduce learning opportunities for trainees consequently necessitating
that trainees carry out fellowships, as resectional surgery becomes a
skill learned after completing the normal training pathway.
Esophagectomy is a technically demanding operation associ-
ated with a high level of morbidity. Several previous studies have
tried to evaluate the impact of trainee involvement in esophagectomy,
but have included a variety of surgical approaches with varying
results.16–18 Two of these previous studies indicated that the con-
sultant was the main surgeon in nearly two-thirds of cases.16,17 The
aim of this study was to evaluate the impact of surgical trainee
involvement in esophagectomies, looking at both short-term and
medium-term outcomes.
METHOD
Patient Population
A prospectively maintained database of all patients under-
going esophagectomy for malignant disease was reviewed. Patients
were treated at a single center (The Northern Oesophago-Gastric
Unit, Newcastle-upon-Tyne, UK) between January 2010 and Sep-
tember 2013. All patients were discussed by the multidisciplinary
team and subsequently underwent transthoracic (2-phase) subtotal
esophagectomy, either as unimodality treatment or following
neoadjuvant therapy.
Data including baseline demographics (age, sex, stage of
disease, use of neoadjuvant treatment) were prospectively recorded
on a standardized proforma. At the end of surgery further record of
ASA grade (American Society of Anesthesiologists), blood loss,
length of each phase of the operation, and who performed each phase
were added to this proforma, and this is completed on discharge
with details of ultimate histology, stage of disease, lymph node yield,
length of stay, and complications. Complications were recorded
contemporaneously and graded according to the Accordion
Severity Classification of Postoperative Complications Expanded
Classification system.19 Current Union International Contre le
20er Health, Inc. All rights reserved.
Cancer TNM-7 was used to stage all patients (Tables 1 and 2).
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TABLE 1. Demographics of Each of the 4 Groups
Group 1 Group 2 Group 3 Group 4 P
Number of patients 82 101 121 19
Age 65 (21–83) 65 (30–81) (66 (42–80) 66 (46–79) 0.43
Male 68 (84%) 85 (85%) 84 (69%) 17 (89%) 0.017
Histology
Squamous cell carcinoma 17 (20.7%) 13 (12.9%) 26 (21.5%) 4 (21.1%) 0.29
Adenocarcinoma 58 (70.7%) 82 (81.1%) 283 (68.6%) 13 (68.4%)
Other 7 (8.5%) 6 (5.9%) 12 (9.9%) 2 (10.5%)
Neoadjuvant treatment
None 31 (37.8%) 30 (29.7%) 44 (36.4%) 2 (10.5%) 0.30
Chemotherapy 48 (58.5%) 68 (67.3%) 70 (57.9%) 16 (84.2%)
Chemoradiotherapy 3 (3.7%) 3 (3%) 5 (4.1%) 1 (5.3%)
Radiotherapy 0 0 2 (1.7%) 0
ASA
I 13 (16%) 5 (5%) 26 (22%) 4 (21%) 0.03
II 43 ((53%) 61 (62%) 63 (53%) 12 (63%)
III 25 (31%) 32 (32%) 30 (25%) 3 (16%)
IV 0 1 (1%) 1 (1%) 0
Pathological stage (y)p T1 5 10 11 0 0.69
T2 5 8 5 1
T3 54 69 86 13
T4 10 12 8 3
Other (Tx/ HGD) 8 2 11 2
(y)p N0 23 17 28 4 0.58
N1 27 42 39 5
N2 27 35 41 10
N3 5 7 12 1
Group 1: Consultant both phases; group 2: Consultant abdomen and registrar chest; group 3: registrar abdomen and consultant chest; group 4: registrar both phases.
HGD indicates High Grade Dysplasia.
Bold values are statistically significant.
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Resections were carried out using a standardized 2-phase
approach (Ivor Lewis) with a radical en-bloc abdominal and media-
stinal lymphadenectomy as described by Griffin et al.21 The initial
abdominal phase involved a midline laparotomy to mobilize the
stomach and en-bloc lymphadenectomy. Nodal tissue along the
common hepatic, proximal splenic and at the origins of the left
gastric and celiac axis were resected. The lesser omentum was
divided and an en-bloc resection along with hiatal dissection was
performed. A gastric drainage procedure in the form of a Heineke-
Mikulicz pyloroplasty was performed and feeding jejunostomy
placed using a Witzel tunnel with omentopexy to the abdominal
wall surrounding the jejunostomy to prevent herniation of colon into
the thoracic cavity and to deal with subclinical leaks.
The thoracic phase was carried out with the patient in the Copyright © 2017 Wolters Klu
left-lateral position and the right lung collapsed. The esophagus was
TABLE 2. Outcomes of Each of the 4 Groups
Group 1 Group 2
Number of patients 82 101
Total operating time 390 (210–635) 405 (270–6
Chest operating time 190 (120–300) 218 (140–3
Abdomen operating time 165 (85–420) 166 (91–41
Number of resected nodes 30 (12–72) 29 (4–55)
Blood loss (mL) 546 (465–628) 537 (470–6
In-hospital mortality 0 (0%) 1 (0.99%
Complications (all) 33 (40%) 60 (59%)
Complications (Accordion 3þ) 12 (13%) 29 (29%)
Length of stay 16 (8–78) 15 (7–92)
Median (range).
Group 1: consultant both phases; group 2: consultant abdomen and registrar chest; gro
 2016 Wolters Kluwer Health, Inc. All rights reserved.mobilized with the middle and lower para-esophageal nodes en-bloc
taking any mediastinal tissue over the pulmonary veins and aorta.
Lymphadenectomy included the paratracheal, carinal, and bronchial
nodes on both the left and right. The thoracic duct was resected
en-bloc with the para-aortic nodes having been ligated proximally
and distally. The nodes of the aortopulmonary window were
also dissected out for resection. After this had been performed a
‘‘sleeve’’ resection of the lesser curve and its associated nodes was
carried out—including nodes that had been dissected during the
abdominal phase.
The gastric conduit was fashioned on the right gastroepiploic
arcade and right gastric artery with a stapled anastomosis through the
fundus at the high point of the stomach. Anastomosis was carried out
using a circular stapler device (CEEA Autosuture) between (21 and
31mm). This device was introduced through the lesser curve of thewer Health, Inc. All rights reserved.
stomach, which remained open after resection. The open gastrotomy
Group 3 Group 4 P
121 19
90) 380 (220–610) 385 (295–525) 0.027
02) 180 (110–400) 195 (150–270) <0.0001
0) 175 (90–280) 180 (90–230) 0.24
31 (11–77) 32 (11–62) 0.26
04) 499 (439–559) 513 (377–650) 0.80
) 4 (3.3%) 0 (0%)
56 (46%) 11 (58%) 0.21
23 (19%) 3 (16%) 0.10
17 (7–79) 15 (9–21) 0.24
up 3: registrar abdomen and consultant chest; group 4: registrar both phases.
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comes are not compromised by trainee involvement in transthoracic
FIGURE 1. Cumulative survival of each group for the first 2
Phillips et al Annals of Surgery  Volume 267, Number 1, January 2018was then closed using a TA 90 stapler (Ethicon, Cinncinati, USA) and
the staple line oversewn. Residual omentum from the greater
curve was used to cover the anastomosis and placed between the
anastomosis and trachea.
A nasogastric tube and two 24 French chest drains were placed
at the end of the procedure.
Determination of Operating Surgeon
The grade of operating surgeon was recorded at the end of
each operation, for each phase (abdominal and thoracic) as part of the
audit proforma. In all cases surgery was performed with a consultant.
A trainee was deemed to have performed a phase if they carried out
greater than 75% of the procedure. In all cases this was under
consultant supervision.
Analysis
For analysis purposes patients were divided into 4 cohorts
according to whether a consultant or trainee performed the abdomi-
nal and chest phase.
Group 1 involved patients who had both phases performed by
a consultant, in group 2 the abdominal phase was performed by the
consultant and the chest by the trainee, in group 3 the abdominal
phase was performed by the trainee and the chest by the consultant,
and in group 4 both phases were performed by the trainee.
Complication Classification
Complications were recorded contemporaneously and entered
into the database on a weekly basis. All complications were classified
at the time of occurrence using the Accordion score. These were then
rechecked at a monthly morbidity and mortality meeting to ensure a
consensus on complication classification.
The Expanded Accordion Severity Classification of postop-
erative complications classifies postoperative morbidity from 1 to 6.
Level 1 and 2 complications are mild and moderate complications
requiring bedside or pharmacological interventions. Levels 3 and
4 indicate severe complications requiring invasive procedures with-
out or with general anesthesia, respectively. Level 5 indicates severe
organ failure and level 6 death.19
Statistical Analysis
Statistical calculations were performed by SPSS software,
version 22.0 (SPSS, Chicago, IL).
A Kruskal-Wallis test and Mann-Whitney U test were used to
compare continuous variables and categorical data were compared
using a x2 Fisher exact test. A log-rank (Mantel-Cox) test was used to
compare survival between groups. P values less than 0.05 (2-sided)
were considered statistically significant.
RESULTS
Overall Results
From January 2010 to September 2013, 323 patients under-
went subtotal esophagectomy via a standardized 2-phase approach.
Overall mortality of this cohort was 1.5% and significant morbidity
(classified as Accordion III or IV) was 20% with an overall recorded
morbidity of 50%. There were 6 consultants involved in providing
care and 9 trainees. Trainees were within their last 3 years of training.
All had completed at least 6 years of postgraduate surgical training.
The median number of esophagectomies trainees had participated
in before starting at The Northern Oesophago-Gastric Unit was
8 (0–17).
The baseline demographics of those operated on was
comparable between the groups. Age distribution use of neoadjuvant Copyright © 2017 Wolters Kluw
treatment, stage of disease with respect to pathological stage was
96 | www.annalsofsurgery.comsimilar. There was a significant difference between groups of sex and
ASA grade. There were more females in group 3 (trainee performing
the abdominal phase and consultant the chest phase) and a discrep-
ancy in ASA between groups—with consultants more likely to
perform the chest phase in patients with an ASA of 3 or above.
Consultant Versus Trainees
Trainees were the primary surgeon in part or all of 75% of
cases. There was no significant difference in baseline demographics
of sex, age, stage, and histology between cohorts.
There was no significant difference in blood loss (P ¼ 0.8),
and complication rates according to Accordion scores were not
significantly different between cohorts. This was true with regards
to overall complications (P ¼ 0.21) and when subdivided to more
severe complications (Accordion 3þ) (P ¼ 0.1).
Lymph node yield was high across all 4 cohorts. There was no
significant difference between the groups with the range of median
nodes resected from 29 to 32 nodes (P ¼ 0.26). Median chest
operating time was 25 minutes shorter (185 vs 210min) when carried
out by a consultant (P < 0.001).
There was no significant difference in length of stay across the
4 groups with median stays of between 15 and 17 days.
The only mortalities occurred in groups 2 and 3 in which the
surgery was divided equally between trainee and consultant.
One death occurred in group 2 and 4 deaths in group 3. In all cases
the cause of death was pneumonia leading to adult respiratory
distress syndrome.
Survival
Overall 2-year survival of each of the groups was reviewed.
Survival was 80%, 70%, 69%, and 78%, respectively between groups
1 to 4. There was no significant difference in survival between groups
(P ¼ 0.874) (Fig. 1).
DISCUSSION
The findings from this study demonstrate that patient out-er Health, Inc. All rights reserved.
years.
 2016 Wolters Kluwer Health, Inc. All rights reserved.
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procedure in the majority of cases. Indeed, the only compromise
that appears to exist is an extended operating time when trainees
perform the thoracic phase of a 2-phase esophagectomy. As well as
no significant difference in morbidity and mortality, it is also worth
noting that lymph node yield and blood loss were comparable
between cohorts. These are of particular note given that the need
for postoperative transfusion is associated with disease recurrence,22
and extent of lymphadenectomy implicated with long-term
prognosis.23
A number of studies have implicated trainee involvement with
adverse outcomes including increased incidence of wound infections
and thromboembolic events.24 One theory for this increase in mor-
bidity is that it is secondary to increased operating time.11 A further
study noted that more senior trainees were likely to have increased
complications and this was attributed to the ‘‘increased autonomy’’
permitted to this group.25 This study indicates that there is no
increase in morbidity with trainees operating, albeit under super-
vision. It should be noted that there was a median additional
operating time of 25 minutes when trainees performed the chest
phase in this study, but this does not seem to have clinical signifi-
cance. Of note the fourth group, where the trainee completed both
phases of the operation, had a lower overall operating time. This may
be a factor of a smaller group potentially skewing results or a
reflection of consultants consciously or subconsciously allowing
trainees to complete the whole operation in patients where they
suspect the procedure will be technically more straightforward. This
may also account for the difference in ASA status between groups,
with consultants potentially choosing to perform the chest phase
in patients they deem higher risk.
Several previous studies have attempted to evaluate the impact
of trainee operating on the outcomes of patients undergoing esoph-
agectomy. Baron et al16 reported on outcomes of 241 esophagec-
tomies in which two-thirds were performed by a consultant. Three
different operations were used in this cohort, and the only significant
difference noted was a higher anastomotic leak rate in those operated
by trainees. Handagala et al17 reported a similar number of cases with
a consultant as the primary surgeon and again there was no com-
promise to patient outcome when a trainee was the primary surgeon.
Indeed, in hospital mortality was lower in the trainee group (4% vs
8%), although this did not reach statistical significance. It may be that
this is due to consultants choosing to perform the entire operation in
patients they deem higher risk. Putnam et al18 evaluated outcomes of
3 techniques for esophagectomy within a resident training program.
Although they did not look at specific outcomes in relation to
whether a trainee performed the procedure, mortality and morbidity
in this historical cohort were not deemed to be compromised by
having a trainee carry out significant parts of each surgery. Further-
more, older studies by Praseedom and Paisley26, demonstrated that
trainee involvement in complex resectional upper gastrointestinal
surgery including pancreatic, hepatic, and esophagogastric resections
did not negatively affect outcomes.27
Other surgical specialties have demonstrated that trainee
involvement does not lead to poorer patient outcomes. Studies from
cardiothoracic surgery have shown equivalent outcomes from trainee
led lobectomies28 and coronary artery bypass grafting.29 Further-
more, Borowski et al30 evaluated outcomes when trainees were
involved in colorectal cancer surgery. They noted similar mortality
rates between trainees and consultants with a similar case mix. There
was, however, a significantly shorter hospital stay in those operated
on by the trainees.
Centralization of esophageal surgery into high-volume centers
has been shown to improve patient outcomes.31 It would seem logical Copyright © 2017 Wolters Klu
that this would also equate to better surgical training given the
 2016 Wolters Kluwer Health, Inc. All rights reserved.increased exposure to both operations and patient management.
Fellowship programs in hospitals performing esophagectomies have
been associated with reduced morbidity,32 although it is unclear from
whether the actual surgery was performed by fellows.32 This is an
interesting finding particularly given the assumption that fellows
are often allowed more independence with their operating when
compared with more junior trainees (residents/ registrars).33
The rate of complications was comparable across groups. The
overall complication rate approaching 50%, the authors feel, is an
accurate representation of the risks involved with esophagectomy.
Data were collected contemporaneously onto a database which
ensures accuracy. Individual complications were not subdivided as
has been done previously. Instead use of the Accordion score aids in
grouping complications into the level of impact they have on the
patient. The development of a chest infection has a wide range of
implications, from the need of oral antibiotics, to admission
to Intensive Treatment Unit. Similarly, a chyle leak may be self-
limiting and have no impact on the patient’s recovery, whereas other
incidences may require operative reintervention. These data suggest
that complications that were graded as more ‘‘severe’’ were again
comparable between groups.
It is also worth noting that there is no significant difference in
survival between patients over the first 2 years. This is an important
consideration, as a number of issues have been associated with
survival, from lymph node yield to complications. Two- year survival
without stratification into pathological stages is 70% to 80% between
groups. This represents a high-potential cure rate, and suggests there
is no compromise when a trainee performs part of the operation.
The major strength of this study is that it evaluates outcomes
for a single operation performed in a standardized fashion at a high-
volume unit. All operations were supervised by a consultant whether
or not they were the primary surgeon for that phase of the operation.
High-volume units allow not only for improved surgical outcomes,
but also provide an opportunity for trainees to hone and develop both
surgical skills, and their perioperative management. Markar et al34
recently suggested that a threshold of 15 cases existed for
consultants ,which reflected an improvement in 30-day mortality
and that 1-, 3-, and 5-year outcomes were affected by volumes of
35 to 59 cases. This study, however, did not factor in the training that
surgeons had received before taking up independent practice.35
Indeed improvement in outcomes has been demonstrated before,8
but the impact of a consultant learning curve can be ameliorated by
increasing the experience and exposure while still in training.
Training at high-volume centers, we believe, has a profound impact
on future practice and is likely to influence the management of
complicated patients. A wealth of experience obtained in training is
likely to shift any learning curve to the left, but needs to be
accompanied by a high-volume practice to maintain skills.
One limitation of this study is the disparity in group sizes with
only 6% of operations being completed entirely by a trainee. Having
unequal groups may affect the power to identify differences when
they actually exist. It should also be noted that all procedures were
carried out with a consultant and trainee and so it is not possible to
comment on whether 2-consultant operating would alter outcomes.
The experience of trainees in esophageal surgery before
starting work at the unit was limited. This was highlighted by the
low median number of cases (8) before starting at the unit. The
purpose of this study was, however, not to establish learning curves
but to demonstrate that training in this complex surgery is possible
within the confines of a surgical training program.
Another important consideration is informed patient consent.
All patients have to know that a trainee will perform part, if not all,
of the procedure. Although patients seem generally supportivewer Health, Inc. All rights reserved.
of trainee involvement, there has been a suggestion that as they
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Phillips et al Annals of Surgery  Volume 267, Number 1, January 2018are made more explicitly aware of their involvement they are less
likely they are to give consent.36 Similarly there is evidence that
patients are more likely to consent to participation of more senior
trainees than junior trainees.36 Most patients want to be informed of
the risks involved in surgery and it is important to be able to discern
whether any additional risk exists with trainee participation.
This study shows that there is no detrimental impact to trainees
carrying out significant components of an esophagectomy while
supervised. Excellent results can be obtained with no additional
morbidity or mortality and there appears to be no compromise in
oncological outcome when viewed either by lymph node yield or by
2-year survival. It should serve as a standard for resectional units and
be an additional marker in national audits of excellence.
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Hitherto, the evolution of the surgical curriculum has been addressed. There have been 
significant changes to surgical training throughout the globe, generally resulting in fewer 
hours to learn the necessary skills, and also fewer opportunities to receive training. This 
manuscript aimed to determine whether these changes have been detrimental to trainees in 
the UK.  
Oesophagectomy is a technically demanding procedure associated with significant morbidity. 
In the last national audit there was an associated mortality of 3% and large volume units 
report complication rates at approximately 50%. There have been concerns that the learning 
of more complicated skills has moved outside the remit of a normal training programme and 
that trainees that wished to carry out such surgeries would necessarily need to participate in a 
specialist fellowship year.  
Another important consideration is the impact of trainees operating on patients on surgeon 
outcomes. The publication of surgeon outcomes may conceivably compromise patient care as 
well as training. Patient care may be compromised as surgeons potentially stay away from 
performing higher risk surgery due to the risk it will affect outcomes and be highlighted in 
national audits. Training may be compromised because trainers are concerned that allowing a 
trainee to perform all, or part of an operation, may adversely affect the overall outcome.
This study involved data from a unit with a high volume of oesophageal resections. Data was 
collected in a prospective fashion ensuring the recording of complications and other outcome 
parameters were accurate. It demonstrated that a standardised oesophagectomy could be 
performed by trainees safely. There was no detrimental outcome by allowing a trainee to 
perform a single phase or all of the operation. Indeed the only significant difference was that 
trainees were slower at performing the thoracotomy phase of this surgery.  
Whilst this study demonstrates that such a complex procedure can be taught within the 
confines of a normal training programme, it does not look at what the original intention was at 
the start of the procedure. Whilst the unit involved has a strong ethos of training, no
documentation was made of why consultant or trainee performed the phase of the operation 
that they did. Thus an unconscious bias is likely to exist where a consultant perceives a 
particular phase is likely to be more difficult, or indeed the whole case more difficult, and 
chooses to do that section themselves. Similarly there is no documentation of when trainees 
may have commenced a case but due to failure to progress the consultant took over as the 
main surgeon. This study took a pragmatic approach and aimed to demonstrate safety in 
43
allowing trainees to carry out complex cases under consultant supervision. Whether there was 
an unconscious or deliberate decision by a consultant to do a particular part, or all of the 
surgery, the impact was excellent outcomes. Only 6% of procedures were carried out 
completely by a supervised trainee. It is difficult to give a definite reason why this was so 
low. However, the length of the procedure, with two natural phases lends itself to a change in 
primary operator, and the consultants present may feel that they should carry out one of these 
phases. There may also be a perception that trainees take longer to carry out a stage. This was 
borne out by the findings that they do take significantly longer to carry out the chest phase. It 
is imperative that sufficient time is given to trainees to allow them to learn, provided this 
does not compromise patient outcomes. Splitting the case between trainee and trainer does 
potentially allow for this.  
The findings of this paper have implications for patient consent. Patients are aware that 
“trainees” are involved in their procedures, but evidence that supervised trainees fare
no worse than the consultant performing the procedure may significantly alleviate any 
worries a patient may have. 
However, possibly more striking is the impact this manuscript has in supporting trainers and 
ensuring that they continue to allow trainees to operate, particularly in more complicated 
cases. Whilst the outcome of this paper was not to evidence that trainees were competent to 
independently perform the procedure at the end of a placement within this unit, nor was it to 
try and establish a learning curve, what it reiterated was that training is an essential role of 
any surgical unit. It also suggests that training data should be incorporated into national 
audits. This will highlight the units that are striving to provide training, an important issue 
when some institutions are moving to dual consultant operating for complex cases.  
2.6  Chapter Conclusion 
As a result of a number of factors, pressures on time to train, a drive to streamline training 
that was in existence, and a desire to produce surgeons with evidence of competencies, 
surgical training has changed vastly over the last 10 years.  
What now exists in the UK is a more complete curriculum, which is held together using an 
online platform that explicitly stipulates trainee learning outcomes. In addition, it identifies 
when these should ideally be achieved by surgical trainees.  
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Despite all the concerns regarding surgical training in the UK it is possible to adequately 
achieve a high level of operating ability within a training programme. Extra time spent in a 
fellowship, honing skills, has become increasingly popular. This should not be used to reduce 
the emphasis on training in more advanced skills within the specialty training 
programme, which can be achieved without compromise to patient care.
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Chapter 3: Performance Assessment and 
Feedback of Technical Skills and 
Simulation 
Theme 2: Performance assessment and feedback of technical skills 
1) Phillips AW, Jones AE. Workplace based assessments in surgical training: Valid 
and reliable? Bulletin of The Royal College of Surgeons of England 03/2015; 
97(3):e19-e233
2) Nesbitt CI, Phillips AW, Searle RF, Stansby G. Randomised trial to assess the 
impact of supervised and unsupervised video feedback on teaching practical skills. 
J Surg Educ. 2015 Jul-Aug;72(4):697-7034
3) Phillips AW, Bookless LR, Matthan J, Whitehead I, Madhavan A, Nesbitt CI, 
Stansby G. Individualised expert feedback is not essential for improving basic 
clinical skills performance in novice learners: A Randomised Trial. J Surg Ed 
2017 Jul-Aug; 74(4):612-6205 
This chapter of the thesis looks at two aspects of assessment. The use of WBAs, which 
are an integral part of both foundation programmes for junior doctors, and also part of 
the ISCP is included and the first paper reviews the validity and reliability of WBAs.  
The second part of this chapter looks at the use of simulation in learning technical skills. 
A background to simulation is provided and the use of video feedback in a “novice” 
group of medical students from two randomised trials constitutes the two final papers.   
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3.1 Performance Assessments within Surgical Training. 
3.1.1 Assessment within Surgical Training 
Use of WBAs has become increasingly popular within the surgical curriculum. They are used 
as a formative, rather than summative assessment and help to evaluate the progress of a 
trainee. Usually a trainee will meet with an educational supervisor at the start of any 
attachment. At this meeting training objectives are set using the framework of the 
intercollegiate surgical curriculum project (ISCP). As part of the ISCP various WBAs 
including mini Clinical Evaluation Exercises (mini-CEXs), Case Based Discussions 
(CBDS), directly observed procedural skills (DOPS) and procedural based assessments 
(PBAs) are expected to be completed in order to aid the trainee in demonstrating 
progression and achievement of competencies.  
One of the drivers for the use of WBAs is the aim set by the Post Graduate Medical 
Education Training Board (PMETB) to produce a competency based curriculum55. However, 
in striving to achieve a pre-set list of competencies there is a risk that doctors can end up 
focusing on attaining a set of WBAs as evidence. This  may detract from  trainees 
actually becoming competent. 
At their inception, these assessments were often regarded with suspicion and as a high stakes 
event, rather than a learning opportunity. They have still not been fully accepted by trainees 
and trainers alike. Thus the question of how much benefit they confer, and whether they are 
being used properly remains. Most regional deaneries stipulate a minimum number of each 
type of assessment that must be completed over the training year. This potentially places an 
emphasis on quantity, rather than quality learning events. 
The importance of WBAs is immediately apparent. They are used at annual reviews of 
trainees as evidence and to decide if career progression can occur. It is therefore important to 
ensure their validity as a formative assessment. Further, the actual process of carrying out a 
WBA, if carried out properly, may be time consuming for both trainer and trainee. Thus 
if these tools are to cement their place within the surgical curriculum it is also important 
to establish their effectiveness.  
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3.1.2  Defining assessment 
3.1.2.1 Formative Assessments 
Formative assessments are designed not to provide a distinct mark but instead aid trainers in 
providing feedback on progress.  Their aim is to support the curriculum they have been 
integrated into, enhance the learning, and allow constructive feedback for the student. This 
last issue is of vital importance in learning and a feature that is often lacking in 
summative assessments56 and at the “heart of medical education”57.  
Feedback has been postulated as helping learning in three ways58,59. 
1) Informs students of their progress.
2) Advises students of learning needs, and resources available to facilitate learning.
3) Motivates students to participate in appropriate learning activities. 
However, there has been suggestion that there may not necessarily be a correlation between 
formative and summative assessments. Anziani et al found no correlation in a cohort of 
undergraduates in oral surgery examined in both practical skills and history taking and 
examination60. They speculated on several reasons for this including 1) different levels of 
anxiety between the summative assessment and the formative assessment; 2) the summative 
assessment evaluated the whole procedure using an objective list whilst the formative 
episodes did not; 3) the summative assessment looked at an end point whilst the formative 
assessment monitors progress from novice to competence.  
3.1.2.2 Summative Assessment 
Summative assessments are regarded as a high stakes terminal evaluation. Within the surgical 
curriculum this occurs at two points. The MRCS exam is attempted in the junior years, which 
must be passed as a prerequisite for entry into higher surgical training. The FRCS exam 
constitutes the final summative exam that is taken towards the end of surgical training and 
exists as a final assessment that must be passed in order to complete surgical training.  
Whilst a combination of formats is used throughout these exams: Multiple choice questions 
(MCQ), Extended matching questions (EMQ), Objective Structured Clinical Examinations 
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(OSCEs) and viva and clinical exams, the end aim is to determine learning. These high 
stakes exams are hugely motivating for students given the importance placed on them before 
progress can be made.  
3.1.3 Value of Feedback 
Provision of feedback to trainees can be difficult, and often may not be provided in an 
optimum fashion during the course of the normal working day. There may be several reasons 
preventing effective feedback. These include lack of time, or an opportune moment; 
reluctance on the part of the teacher to cause offence or a defensive response; or simply 
ineffective feedback. Whilst WBAs could be thought of as a contrived and artificial situation 
the cases are real patients and in the example of CBDs value can be derived from working 
through the diagnosis and management plans.  
Feedback has been demonstrated to be beneficial in the development of any trainee. Feedback 
has been shown to change trainees’ behaviour. Hattie and Timperley summarised information 
from 12 meta-analyses suggesting feedback had an effect size of 0.79 (increased the mean on 
an achievement test by 0.79 of a standard deviation)61. Veloski et al carried out a systematic 
review of 41 studies with 74% of these demonstrating a positive effect for feedback alone62.  
Students’ behaviour has also been shown to be affected by the provision of feedback and 
carrying out WBAs. Burch et al found that those medical students carrying our frequent 
DOPs were more likely to carry out encounters without feeling they needed to consult the 
notes in advance while traditionally students would interview patients only after consulting 
notes63. The use of WBAs was also reported to increase the likelihood of students reading 
around a subject and revising the topics that arose in the assessment63.  
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3.1.4 Validity and Reliability of Assessment. Paper and Commentary. 
Phillips AW, Jones AE. The validity and reliability of workplace-based assessments 
in surgical training. Bulletin of The Royal College of Surgeons of England 03/2015; 
97(3):e19-e233 
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Will we ever see WBAs as more than a box-ticking exercise? 
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The use of workplace-based assessments (WBAs) as a method of assessing doctors’ competence has increased 
in popularity throughout all postgraduate 
medical specialties during the past decade.1 
The need for objective measurements of 
doctors’ competence and performance has 
arisen as a result of a number of issues. 
These include a perceived loss of trust 
between the general public and medical 
professionals, and the new system of ‘fast 
tracking’ foundation doctors into specialty 
training instituted through Modernising 
Medical Careers.1 Fully implemented in the 
UK in 2009, the European Working Time 
Directive (EWTD) has led to an increase in 
trainees' work intensity but a fall in trainees' 
quality learning opportunities, particularly 
in surgical subspecialties.2,3 This, in turn, 
has led to reduced opportunities for person-
al reflection and feedback from colleagues.4
All have contributed to a large and 
widespread change in medical training and 
assessment during the past few years. The 
impact of these changes has been felt across 
all medical disciplines and subspecialties, 
with pressure mounting on the medical 
specialty as a whole to provide objective 
evidence of trainee competence and 
performance.5,6 WBAs were introduced to 
address this issue.
WBAs reflect a more objective measure of 
trainee competence. They move away from 
competence presumed to have been achieved 
simply by reaching a particular level of sen-
iority or from working for a particular time 
in that subspecialty. In addition, it is argued 
that WBAs are directly able to measure 
trainee performance (ie what the trainees ac-
tually do ‘in real life’). In this way, they have 
been said to complement more traditional 
‘cognitive’ assessment methods such as the 
written and viva voce examinations imposed 
by the royal colleges.
A further benefit of WBAs includes their 
recent integration into a General Medical 
Council (GMC)-approved curriculum, 
following the merging of the Postgraduate 
Medical Education and Training Board 
(PMETB) with the GMC in 2010. As well 
as facilitating a consistent approach to 
training across all subspecialties, it was 
hoped that this would provide evidence 
towards revalidation and also highlight 
underperforming doctors who may need 
further training.
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competence and performance
Competence and performance differ: Com-
petence requires appropriate knowledge, 
skills and attitudes, all of which are required 
in some form to be a competent surgeon. 
Assessments that measure competence 
have a specific set of criteria and outcomes 
against which a trainee is compared. Tests 
of competence assess at the penultimate 
level (‘shows how’) of Miller’s pyramid.7 
Consequently, trainees may be regarded as 
competent if they satisfy a number of pre-
determined criteria (a ‘checklist’), usually in 
a simulated scenario or during a discussion 
with a trainer.
In contrast, assessing performance is 
assessing competence to perform the same 
tasks as previously but this time in the 
workplace and under the stresses of a normal 
working environment. It measures what a 
trainee actually does, in real life, and corre-
sponds to the highest tier of Miller’s pyramid 
(‘does’). It is the closest form of assessment to 
actual practice.
The need for objective assessments of 
both competence and performance have led 
to a wide range of WBAs. These attempt to 
assess a wide range of skills and attributes 
required to be a safe and independent 
practitioner in that subspecialty.
FORMaTIVe aND sUMMaTIVe assessMeNTs
In principle, there are two forms of assess-
ment. Formative assessments ( for learning) 
are continuous, informal, ‘low-stakes’ 
assessments that should ideally be performed 
regularly with numerous assessors. They 
allow for continuous feedback and improve-
ment, and the more that are completed, the 
better, with reliability correlating well with 
number performed. Formative assessments 
should therefore be performed on more than 
one occasion, should be assessed by more 
than one trainer and, where possible, by 
more than one formative assessment tool 
(the process of ‘triangulation’).
In contrast, summative assessments (of 
learning) are formal, infrequent, ‘high-stakes’ 
assessments such as examinations, when the 
result is pass or fail. Written exams and vivas, 
the mainstay of the royal college exami-
nations, traditionally test more cognitive 
processes (comprising the lower two tiers of 
Millers pyramid – ‘knows’ and ‘knows how’). 
WBAs complement these more traditional 
testing methods by regularly assessing the 
application of this knowledge and the compe-
tence in performing the task in a workplace 
environment (comprising the upper two tiers 
of pyramid – ‘shows how’ and ‘does’).
A number of WBAs have been integrated 
into the Intercollegiate Surgical Curriculum 
Programme as formative assessments to aid 
the provision of feedback. However, there is 
increasing evidence to suggest that they are 
frequently used incorrectly, as summative 
rather than formative assessments, to 
evaluate progress of a trainee.
Part of the reason for the use of WBAs is 
the requirement of the PMETB to produce a 
competency-based curriculum.8 Neverthe-
less, there is arguably a danger that doctors 
can end up striving to achieve a list of 
competencies, which may potentially detract 
from striving for excellence.
There are four main types of WBA 
used in the surgical curriculum. Each is 
designed to help provide formative feedback 
on different aspects of surgical skills. The 
direct observation of procedural skills 
(DOPS) is designed to promote development 
of practical skills. Procedures are identified 
as appropriate skills to have developed 
at each stage of training and the trainee 
will perform these while being observed 
by a trainer. As the trainee advances, the 
DOPS is ultimately superseded by the 
procedure-based assessment (PBA), which 
assesses the ability of the trainee to perform 
all or part of a surgical procedure.
Case-based discussions (CBDs) involve 
trainees using real patients and notes as a fo-
cus of discussion. The idea is that the trainer 
can explore the trainees’ ability to apply their 
knowledge when carrying out appropriate 
clinical reasoning and decision making. It 
may not necessarily focus on clinical themes, 
allowing professional and ethical aspects to 
be explored.
Finally, the mini-clinical evaluation exer-
cise (mini-CEX) involves the direct obser-
vation and assessment of the trainee during 
a clinical encounter, the focus of which 
may be history taking, clinical examination, 
communication or overall clinical judgement. 
It is designed to provide and allow feedback 
on a ‘snapshot’ of a typical trainee–patient 
interaction. Again, as with DOPS, these were 
originally intended as an assessment tool for 
junior trainees but are now also required for 
higher surgical trainees.
WhaT MaKes a GOOD assessMeNT TOOL?
The ideal assessment tool should satisfy a 
number of criteria. These were described 
originally by Van Der Vleuten and formu-
lated into a ‘utility index’, a mechanism used 
later for assessment design and evaluation.9
Validity and reliability are the two key 
components.10 Other important factors 
include cost effectiveness, acceptability and 
educational impact. Feasibility is an addi-
tional attribute added subsequently although 
it can be regarded as being implicit in cost 
effectiveness and acceptability.
Validity describes the ability of a test to 
measure the attribute it sets out to measure. 
As a result, multiple choice questions are 
a valid method of assessing knowledge as 
they are able to cover a wide range of topics. 
Several different types of validity exist, 
which include face validity, content validity, 
construct validity and criterion validity.
Face validity looks at how closely the 
simulator resembles the real world situation 
and is largely an intuitive judgement. Con-
tent validity, on the other hand, relies on 
looking at how closely the scenario reflects 
what it sets out to measure (ie the particular 
skill involved). Construct validity refers to 
whether the scenario correlates to a theoret-
ical model. Outcomes should, in theory, be 
related such that a more experienced surgeon 
would be expected to do better than a novice 
at the skill involved. Criterion validity can 
be subdivided into predictive validity (how 
well ability in the scenario predicts future 
performance) and concurrent validity (the 
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correlation between the assessment tool and 
the ‘gold standard’).10
Reliability describes the ability of a test to 
achieve consistent, reproducible results again 
and again. Achieving a result ‘guarantees’ a 
particular standard of competence. Theoret-
ically, students of the same level should per-
form equally well. Similarly, the task should 
present the same level of challenge on each 
attempt. That is not to say that the scenario 
will not appear easier as it is practised more. 
The number of procedures observed for a 
test to be regarded as reliable is controversial 
but there is evidence that a trainee should 
be observed by at least three trainers (each 
of whom should observe two procedures) to 
allow adequate reliability.
Thus, the ideal assessment tool must 
actually test the skillset that it was originally 
designed to test, and also be consistent 
and reproducible.
However, despite good evidence for their 
reliability in formative assessment, WBAs 
are not regarded as being reliable enough to 
be used as a ‘standalone’ assessment of com-
petence.11 Current evidence suggests that they 
should be used along with more traditional, 
summative endpoint assessments, in the 
form of examinations. In this way, the upper 
two tiers of Miller’s competence pyramid 
(‘shows how’ and ‘does’) are covered.
cBDs
The CBD evolved from the American Board 
of Emergency Medicine’s chart-stimulated 
recall (CSR).12,13 It has been included as a 
WBA in the UK foundation programme 
as well as for several medical specialties. 
CBDs involve a structured discussion 
between trainer and trainee about a recent 
case, perhaps familiar to both parties or to 
whom the trainee has had the responsibility 
of attending. They are designed to assess 
clinical judgement, decision making and the 
application of surgical knowledge.
The CSR assessment was found to be a 
powerful tool for assessing performance.14,15 
A modified version, the case-based oral 
assessment, was implemented by the GMC 
to assess seriously deficient doctors. Being 
a generic instrument, it could be adapted 
to each specialty as required.16 Those being 
reviewed needed to supply a portfolio of 
cases to two assessors. Those piloting the 
system felt the tool allowed for a good rep-
resentation of actual daily activity. However, 
this British version of the CSR assessment 
contrasted with its US counterpart as it was 
a summative tool for doctors in a stressful 
(failing) situation, using two assessors (as 
opposed to one).
The case-based oral assessment evolved 
into the CBD. The intention of the CBD was 
to allow trainees to demonstrate knowledge, 
reasoning and decision making. Patient 
records are used as the basis of discussion, 
allowing clinical record keeping to also 
be assessed. Paediatric trainees studied by 
Mehta et al felt that CBDs were a valuable 
tool, providing an opportunity for quality 
learning and feedback,17 with similar conclu-
sions being drawn from a study of CBD use 
in oncology training18 and general practice 
training.19 Nevertheless, the latter study in 
general practice trainees concluded perti-
nently that CBDs are of limited use as an 
assessment in isolation. On the other hand, 
good feedback did aid the trainees in improv-
ing their performance in future assessments, 
although this was dependent on the skill and 
confidence of the educator.
Across specialties, it appears that CBDs 
are well regarded by trainees, as long as the 
trainer engages with them and provides 
appropriate feedback. There has been little 
research into how outcomes from these 
assessments compare with actual clinical 
performance or other WBAs. They do, 
however, have face validity and allow trainers 
to explore higher thinking.
DOPs
DOPS is the observation of a technical or 
surgical procedure (or part thereof) on 
a patient. As the trainee carries out the 
procedure, the assessor’s evaluation is 
recorded on a structured form, a checklist 
of defined essential steps. Trainers can 
provide immediate feedback on the trainee 
and tailor their subsequent teaching 
practice towards areas in which the DOPS 
performance suggests the trainee requires 
more guidance.
The DOPS assessment has now largely 
superseded the objective structured clinical 
examination (OSCE), introduced originally 
for assessing practical skills competence. 
In the past, the OSCE has been criticised 
for assessing procedures in a fragmented 
manner rather than assessing the complete 
procedure, usually owing to time constraints 
in an artificial examination scenario.
A related assessment tool, the objec-
tive structured assessment of technical 
skills, was developed in Canada and the 
US in 1995 for the assessment of surgical 
residents. It assesses trainees’ competence 
in performing six general surgical proce-
dures, including excision of skin lesion and 
bowel anastomosis.20
DOPS is especially relevant to surgical 
subspecialties, where trainees can ultimate-
ly be expected to be able to perform a wide 
range of practical procedures. This reper-
toire will include both simple and complex 
surgery, as well as elective and emergency 
surgery deemed traditionally to be covered 
in the surgical logbook. Conversely, the 
logbook by itself is now known to be an 
unreliable tool in the assessment of proce-
dural competence.
DOPS is regarded as being a valid assess-
ment tool as it directly examines the upper 
tier of Miller’s pyramid (‘shows how’). In 
particular, it satisfies the face validity criteria, 
The logbook 
is now known 
to be an 
unreliable tool
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rating trainees in their workplace performing 
real tasks on real patients.
However, although DOPS may be per-
ceived by trainees and assessors as being 
more reliable and valid than previously 
existing assessment instruments, there is 
very little evidence for this in the literature. 
In addition, DOPS potentially poses sig-
nificant time constraints as the time taken 
to complete a DOPS assessment generally 
equals the time taken to perform the actual 
procedure, as well as the subsequent time 
taken to provide and document feedback. 
For simpler procedures, mainly relevant to 
junior trainees (eg cannulation), this may 
not be an issue. On the other hand, for more 
senior trainees performing more complex 
procedures such as colonoscopies, they may 
find it increasingly difficult and frustrating 
to achieve adequate numbers of DOPS 
assessments as specified by deaneries in 
preparation for their annual review.
PBas
PBAs were adapted originally from tools 
used to assess orthopaedic trainees’ surgical 
performance.21 Surgical PBAs therefore aim 
to assess technical, operative and profes-
sional skills within a wide range of elective 
and emergency surgery. They are designed 
for more technically involved procedures 
(usually actual operations that are divided 
into many steps).
This assessment process begins typically 
with consenting a patient, moves through 
liaising with theatre staff and preparing a 
patient, to actually performing the pro-
cedure (which itself may be divided into 
several steps) and constructing an operation 
note with postoperative instructions. 
Each part of the task can be graded as N 
for ‘not applicable’ or ‘not observed’, S for 
‘satisfactory’ (ie at the level required for the 
completion of training) and D for ‘devel-
opment required’. As the PBA potentially 
assesses multiple parts of an operation, it 
can be used to focus and provide feed-
back on a number of different aspects of 
the procedure.
MINI-ceX
The mini-CEX is designed to assess clinical 
skills during actual encounters with patients. 
It requires multiple assessments to be reliable. 
However, over the years, it has been used in 
a wide range of contexts and compared with 
other assessments across programme years, 
making it difficult to establish its validity.22 
Despite this, the mini-CEX does have good 
construct and criterion validity based on com-
parisons between trainees’ achievement in these 
assessments and clinical skills performance.
There have been no studies of the use of 
the mini-CEX in a surgical cohort. Brazil 
et al looked at the cost effectiveness of 
implementing the use of the mini-CEX in an 
emergency medicine setting.23 They felt that 
the tool was time consuming and therefore 
costly, and that it led to a decline in the 
department’s efficiency. It also produced no 
additional benefit to the current in-training 
assessment in identifying underperformance. 
Nevertheless, both the assessors and the 
trainees felt the mini-CEX provided a valid 
assessment of performance.
In contrast, in a study looking at the use of 
the mini-CEX in anaesthetic trainees, trainers 
and trainees found that the assessment was 
easy to incorporate into the working day, and 
perceived it to have a positive educational 
impact.24 While both these groups felt that the 
mini-CEX was a useful tool, a study looking at 
UK foundation doctors revealed that they felt 
the mini-CEX was not a useful component 
of their training, which might reflect that 
only a minority had training in using the 
tool.25 Another reason given for the negative 
responses towards the mini-CEX was a lack of 
understanding by trainers and trainees about 
the formative purpose of the tool, leading 
them to use it as a tick-box exercise rather 
than a learning event.
Durning et al looked at the validity of the 
mini-CEX in medical training by comparing 
results with two established WBAs.26 They 
felt that it has established validity owing to 
its correlation with other tools.
As with all formative assessments, the 
value in the mini-CEX lies in the quality of 
the feedback given. After looking at feedback 
in general practice and trainee assessment 
pairs, one study suggested that the feedback 
is determinant on the users rather than the 
tool.27 They further suggested that in order to 
enhance the effectiveness of these assessment 
tools, there needs to be an emphasis on re-
flection and producing action plans. A further 
study looking at the use of the mini-CEX in 
anaesthetic training found that reliability was 
limited by assessor variability.24 There are 
a number of reasons postulated for lack of 
discriminatory feedback. Trainers may adjust 
the feedback to the level of training of the 
trainee rather than a predefined level (usually 
a level of competence), particularly showing 
lenience towards junior trainees in difficult 
cases.26 Similarly, the face-to-face nature of 
the feedback may encourage lenient scoring.24
WBas: shORTFaLLs aND IMPROVeMeNTs
WBAs were planned as formative assessment 
tools, which benefited trainees by providing 
continuous feedback during the course of 
training. They were intended to comple-
ment the formal summative examinations. 
Along with other assessment tools such as 
multisource feedback and reflective e-port-
folios, there is good evidence that they can 
be enabling for trainees, helping them to 
achieve educational objectives.
However, as trainers and trainees alike 
become familiar with these newer forms of 
assessment, there is evidence that WBAs 
are not being used in the manner in which 
the face-to-
face nature of 
the feedback 
may encourage 
lenient scoring
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they were intended, thereby limiting their 
educational value. There is also evidence of a 
lack of engagement by trainers, and a per-
ceived lack of validity and reliability by both 
trainers and trainees.28,29
The WBAs are often regarded as too time 
consuming in an era with increasing service 
commitments, for trainees as well as the 
trainer. Paradoxically, their reliability in as-
sessing a trainee increases with an increasing 
number completed. With EWTD-compliant 
rotas restricting surgical training and some 
deaneries now requiring up to 80 WBAs per 
year, there is a suggestion that WBAs are 
being misused. Furthermore, there is con-
cern that they are being used incorrectly in a 
summative rather than formative manner.
In addition, instead of being performed 
continuously, there is a tendency for trainees 
to conduct WBAs later in their attachment, 
when they are more accomplished and more 
likely to score highly. This makes it difficult 
to demonstrate a trainee’s progress during 
that attachment. In some instances, there 
are reports of WBAs being filled in en masse 
during a single meeting so as to achieve stip-
ulated deanery targets, thereby defeating the 
entire foundation on which they are based.
A review of WBAs by the Academy of 
Medical Royal Colleges in 2009 suggested 
widespread confusion regarding standards, 
methods and goals of WBAs.30 This has 
prompted increased cynicism in the profession.
cONcLUsIONs
Much of the evidence that has been published 
already is anecdotal in nature, and there is 
little evidence to allow good conclusions to be 
drawn as to the validity and reliability of these 
assessments. The employment of these tools 
in surgical training as well as other medical 
disciplines emphasises the importance of 
ensuring that appropriate studies are carried 
out to confirm their reliability and validity.
Perhaps the most fundamental reason for 
the use of WBAs is to identify those train-
ees who are failing. Their misuse by both 
trainers and trainees can make this challeng-
ing. As a result, there remains widespread 
scepticism of their benefits among trainees 
and trainers. However, research in other 
specialties has demonstrated that trainees 
place a great deal of value on having individ-
ualised supervision and feedback. In order 
for these assessments to have value (rather 
than just exist as a tick-box exercise), the 
philosophy behind them needs to be em-
braced and they need to be used as they were 
originally intended: as continuous, formative 
assessments that help provide constructive 
feedback. Incorrect use of these assessments 
affects their reliability and therefore any 
validity they may have.
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This paper aimed to evaluate the use of WBAs within the surgical curriculum. As already 
discussed, ISCP, which is the modern incarnation of the surgical curriculum, sought to be an 
integrated system. This moved on from its predecessor, which was in essence just a syllabus. 
The new curriculum was based upon the premise of being “competency based” and in order 
for trainees to demonstrate their competency they were required to maintain not only a 
logbook of the procedures that they had performed, but also a portfolio of WBAs which 
would help chart their progress over their training years and serve as evidence that they had 
become “competent”.  
One of the many issues that was raised with these assessments was the subject of their 
reliability and validity. Validity and reliability are key components for an effective 
assessment tool. The evidence discussed within this paper indicated that WBAs should be 
used along with summative assessments so they can cover the upper two tiers of Millers 
competence pyramid64 (Figure 4). 
Figure 4: Miller's framework for clinical assessment64 
Whilst this paper highlighted the anecdotal nature of much of what had been published, it 
also drew attention to their fundamental aim which was to help identify the struggling trainee. 
However, their impact is limited by engagement of both trainers and trainees.  
The paucity of data available for WBAs is demonstrated by Torsney et al who sought to 
perform a systematic review on the same subject. They found only five observational studies 
that looked at the use of WBAs in a surgical setting. Further, only two of the studies 
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evaluated validity and reliability65. It was highlighted in a further letter to the editor 
regarding this paper that whilst many of the WBAs have face validity, they lack construct 
validity and are frequently misused66. In order for the full benefit to be obtained from these 
assessments “triangulation” must occur. This involves multiple assessments and multiple 
assessors using multiple assessment tools, in order to provide both validity and reliability.  
The issue of having both validity and reliability is an important one. Whilst a tool can be 
deemed reliable because it will give consistent results, this in itself is not enough to validate 
the tool. Thus any learning tool, to be effective, must be valid i.e. measure what it is supposed 
to measure, and reliable- i.e. give consistent results.   
3.1.5 Problems with WBAs 
There are a number of potential problems with WBAs. As a relatively new tool for aiding 
students’ education, there may still exist some doubt as to their value from both the 
student and educator. The majority of doctors have little or no formal instruction 
regarding teaching33,34 and little information on tools available and there may be an element 
of distrust amongst some regarding the usefulness of WBAs.  
There is also the potential for these formative assessment tools to not be used properly. 
Within most curricula a prescribed number of different types of assessment are usually made 
requisite. Whilst this helps to formalise the process, and ensure they are carried out, stating 
exact, or even minimum numbers of assessments may prove of little benefit. It is possible that 
in those jobs where a supervisor is unfamiliar or distrustful of the types of assessment 
employed that these formative assessments prove to be of little benefit to the student. It is 
more likely that a cursory approach to filling in paperwork will occur. Whilst WBAs place 
an onus on the trainee to ensure they occur, they also require a willing and enthusiastic trainer 
for benefit to be obtained. A trainee may gain more benefit from allowing their trainer to 
teach in a manner they are more familiar with than be forced into a contrived teaching 
scenario.  
Within the surgical curriculum, a further problem exists in the computerised storage of 
assessments. While being able to keep and monitor progress on a dedicated website or 
programme is convenient, there is intrinsic inflexibility with only set procedures or scenarios 
being available, and trainers and trainees being susceptible to the vagaries of technology.  
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3.1.6 Surgical Trainees 
Doctors are generally highly motivated individuals who have had professional development 
and self-directed learning indoctrinated from an early stage of training. Surgeons, are 
arguably an even more motivated subgroup. There must be an appropriate utilisation of 
training tools to meet the needs of the individuals involved. In prescribing a minimum 
number of WBAs for each surgical trainee to complete, a task is being set with a fixed end 
point. There is a danger of overlooking the educational benefit that ought to be derived from 
these assessments. Instead they may be regarded as part of a register that needs ticking off. 
Indeed there is the possible scenario that these tools are regarded as something that detracts 
from “proper” training and are assessments that need to be “got over with” so that one can 
return to focus on their job. Anecdotally, those that have just completed their yearly ARCP 
(Annual Review of Competency and Progression-formerly RITA (Record of in Training 
Assessment)), have suggested that the focus was purely on whether they had the requisite 
assessments signed off, rather than whether they had developed as a surgeon. 
As already suggested surgical trainees are highly motivated, and almost certainly will seek 
out the training opportunities they think are required or have been suggested by a mentor. The 
need for formalising some of this is arguably not required.  
3.1.7 Faculty training 
The successful implementation of formative assessments requires not only the acceptance of 
the trainees, but also the acceptance of those teaching. Further, for maximum benefit to be 
gained, WBAs need to used correctly and be sensitive enough to pick up errors in student 
performance. Boulet et al, suggested a large variability in assessor quality when using a mini-
CEX for evaluation, and this naturally translates to other WBAs67. The variation that is seen 
between assessors in WBAs is also apparent in summative assessments, explaining why viva 
voce exams have lost some favour. Whilst they may be discriminatory, the open ended 
nature of a viva exam has the potential to lead to different results for the same candidate 
depending on the examiner.  
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It has been shown that specific training in these tools leads to greater consistency between 
assessors68. The end result is that trainees are able to get feedback that is more accurate and 
consistent from a faculty that has been trained.  
3.2 Use of Simulation in Surgical Training 
3.2.1 Rationale for Simulators 
The traditional method of surgical training has been along the lines of an apprenticeship, 
under the supervision of a surgical trainer and almost exclusively in the hospital setting. 
However, changes in the medical curriculum have placed new emphasis on competency 
based training and assessment. With doctors working patterns changing, theoretically leaving 
them with fewer training hours, efficient methods of developing skills are required. The 
exposure that each trainee gets may be quite variable and proficiency at many tasks may be 
difficult to attain if reliance on “what comes through the door” remains.  
Thus the importance of finding a means that allows skills to be taught, learned, and 
developed, is vital if surgical training is to maintain a high standard with the fewer training 
hours that are available69.  
Surgical training is continually evolving and the use of simulators in teaching surgeons has 
become increasingly popular. The use of a simulation provides many benefits for the trainee, 
allowing task repetition and development of dexterity, without risk to patients. Further, it 
allows the development of well-rehearsed protocols. Simulation has long been used in the 
aviation industry and military to rehearse possible occurrences and make reactions second 
nature.  
Simulation has been defined as “A situation in which a particular set of conditions is created 
artificially in order to study or experience something that could occur in reality” 70.  Thus 
simulation can be used to provide an environment that is safe to learn in, and can enable a 
tutor to provide educational support71.  
The benefit of using a simulator is that the same situation can be predictably repeated, and 
can be tailored to meet the educational needs of the student. The advantage of not using “real 
patients” also means that confounding factors such as patient stress, or embarrassment can be 
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eliminated, standardising the environment for students- beneficial when being used in the 
context of assessment.  
3.2.2 Types of Simulator 
There is little doubt that carrying out procedures and learning on live patients is the best 
method of learning. However, there are a variety of ways that “day-to- day” situations can be 
mimicked allowing a novice to commence learning a skill, or someone more advanced to 
develop their skills. Simulations have the added advantage of avoiding many ethical and 
safety issues that present when dealing with live patients72. The reproducibility of a task that 
can be created with these simulations means that junior surgeons can commence learning 
tasks and build confidence in a safe environment. 
Sarker et al suggested that simulators can be broken down into several models; inorganic 
(subdivided into synthetic and electronic), and organic (further divided into cadaveric and 
animal simulators)72.  
The synthetic models can be further divided into non-life and lifelike. Non-lifelike models 
are simply devices that allow a particular skill to be practiced. A typical example of this is the 
wooden blocks used in teaching the hand tying of knots. The model itself represents no 
similarity to real life, however, it allows a vital skill to be taught and rehearsed. The device 
used on basic surgical skills courses also involves using a “shoe-lace” half black and half 
white. This is a useful device that allows the teacher and the student to demonstrate the knot 
has been tied correctly by the distinctive pattern that is produced.  
Lifelike synthetic models may differ in how realistic they are. On a simple scale latex and 
rubber can be used to recreate surgical scenarios. Simpler models are naturally less expensive 
and good for teaching and learning surgical techniques whilst more expensive models can be 
used to recreate more complicated activities, perhaps with several steps allowing a complete 
procedure to be learnt. These skills can then be transferred to real life situations, with the 
student hopefully far nearer the top of the learning curve.  
The use of electronic or virtual reality simulations is ever increasing. Virtual reality has been 
defined as “technology that allows people to interact efficiently with three dimensional 
computerised databases in real time using their natural senses and skills”.73  Simulators that 
are able to give a realistic feel, with tactile feedback (haptic) are particularly good for 
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recreating laparoscopic and endoscopic scenarios. The obvious advantage is the safe 
environment for learning that is recreated. Part of a procedure can be taught and practised 
repeatedly, or several steps of the procedure can be taught. This allows progress to be made 
with all the required steps and potentially a whole procedure learnt with a good degree of 
technical confidence before going onto operate on a live patient. The other advantages 
include real-time performance and reproducibility. Further the opportunity to develop a level 
of competence before trying these techniques on patients has ethical advantages. The ethos of 
see one, do one, teach one, has long been superseded and patients increasingly expect
a consultant led service and thus their procedures should be carried out by the 
consultant. While appropriate supervision is naturally necessary until the required level of 
competence is reached, simulators undoubtedly will mean that levels of independence can 
be reached more rapidly. 
Often motor skill performance is judged by time taken to perform a task and the accuracy 
with which the task is performed. While these two criteria are obviously important in 
determining whether an individual has successfully learnt how to carry out a task it fails to 
take into account the amount of effort required to get to the end point. Anecdotally it is often 
noticeable when watching different surgeons carry out the same procedure that some appear 
effortless whilst other can make the task appear more difficult. Whilst in some cases this may 
be down to experience, it could also be related to the way the individual was taught, and an 
element of natural ability. There is a difference between being competent at a task and 
effortless in the same task. In this way computerised simulators may be of use in analysing 
movements and effort required to accomplish a task. With the benefit of these tools 
individuals may not only just be able to become competent in the skill, but be able to analyse 
how they are completing the task and how it could be improved. Another feature would be to 
compare closely with the effort required by someone very accomplished in the task to 
identify what the fundamental differences are. 
Organic models encompasses both live and cadaveric models. Within the UK use of live 
animal tissue to practice surgical techniques is not allowed. However, there still remain many 
training workshops within Europe and the US that teach surgical techniques on live animal 
models- for instance laparoscopic cholecystectomy on pigs. This is an expensive way of 
teaching and animal anatomy can vary from that found in humans. From learning a technical 
skill point of view, these are arguably the best after learning on real patients. Tactile feedback 
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should be realistic, and care in movements and how dissections are carried out are important 
as careless errors will be punished by bleeding or other complications.  
Cadaveric models have the advantage of representing accurate anatomy and relations. 
Cadavers were commonplace in teaching of anatomy to undergraduate students, with regular 
dissection sessions. Kapadia et al found that cadaver and bench model training were 
equivalent and superior to text learning alone74. Junior doctors wishing to become a surgeon 
would often take jobs as demonstrators in the UK- relearning anatomy, preparing prosections 
and teaching the undergraduates. This provided an excellent opportunity for learning anatomy 
to a high level and learning careful tissue handling. However, formalin treated tissue behaves 
nothing like real tissue, and cannot realistically be used to learn surgical procedures. 
Unfortunately cadavers are being used less frequently in the undergraduate curriculum so 
there is less opportunity to learn dissection and gain experience in this for both undergraduate 
and postgraduate demonstrators.  
3.2.3 Pedagogical Ideology 
Teaching and learning of practical skills commonly occurs on a one-to-one basis. This is true 
not only in surgery, but also in anaesthetics, and those medical fields that require practical 
skills to be learnt such as endoscopy and angiography.  Hence the traditional idea of teacher 
and apprentice lends itself nicely to learning to be a surgeon. Throughout their career 
surgeons need to continue to learn and develop. New techniques are always being 
pioneered and reflection upon day to day practice is essential in improving skills. This is 
particularly true when a procedure has “not gone to plan”, or when a procedure has gone 
to plan but the desired outcome was not achieved. Part of the learning and developing 
process is to minimise the risk involved in carrying out a practical procedure. Simulators are 
an excellent way of providing a safe teaching environment which is student centred. 
There are four main stages in the process to achieving competence in an area75. The initial 
stage involves the learner being unconsciously incompetent. At this time, the learner may 
have just become aware of the skill. Learners may not fully comprehend what is required to 
accomplish the task: however, they may feel that performing the task is within their 
capabilities. If an attempt is made to carry out the task the student will find that it is not as 
easy as they thought and they become consciously incompetent. This may be a shock to the 
student who realises that they are quite distant from being able to competently carry out the 
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task. As this awareness develops, formal learning occurs and experience in the procedure is 
gained the student may eventually attain a level of conscious competence. At this point the 
student is able to accomplish the task but has to think carefully about each step. The 
procedure has yet to become “natural”. With more practice and experience the task may 
eventually become second nature, done without thinking and a level of unconscious 
competence will have been reached. At this stage the ability to carry out the skill and do 
something else at the same time may be possible. Arguably, at this stage the learner may be 
able to teach the task themselves. Although, ironically if the task has become second nature 
then teaching it may not be straightforward as there will be difficulty conveying how to 
accomplish a task that has become instinctual. Indeed, it may be that those that have reached 
the conscious competence stage are in an ideal position to teach. They will still have to 
concentrate and think about each step- usually with some clarity and can therefore pass on 
their understanding to students.  
These steps could be related to those involved in learning to drive. One at first thinks that 
driving is a fairly straightforward activity; at this point one is unconsciously incompetent. As 
one attempts to drive an appreciation of the difficulties involved occurs and one becomes 
consciously incompetent. With lessons and practice the student may eventually be 
consciously competent, i.e. able to drive, but thought has to be placed on performing each 
step, depressing the clutch before changing gear and so on. Finally, all these steps will 
become second nature and little thought may be required in driving, the conscious 
competence stage. Indeed, at times confusion may occur if one stops to think about what they 
are doing as the process has become second nature. Simulators naturally provide an ideal 
opportunity for a student to move through these four phases.  
Fitts and Posner suggested that motor skill acquisition involved three steps; cognition, 
integration and automation76. In the first step the student thinks about the task breaking it 
down to its constituent steps while attempting to understand what is technically required. This 
can be likened to the above stage of conscious incompetence and in the simple analogy of 
knot tying would be getting to grips with how to hold the suture and identifying what 
movements need to be made. The second step, integration, involves the student understanding 
what is needed to achieve the task, and being able to accomplish it to a certain degree albeit 
thinking about each step- for instance thinking and concentrating closely on how to 
move one's hands whilst tying the knot. Finally, automaticity occurs where the task is second 
nature and can be completed without thinking. Simulator training in laparoscopic 
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surgery has demonstrated that improved levels of automaticity are achieved in those at
advanced stages of training and that novices are able to obtain a high level of 
competence. Obtaining automaticity requires substantially longer training77. 
3.2.4 Validity and Reliability of Simulation 
Amongst the most important aspects of any potential simulator is its validity and reliability78. 
Validation is often thought of as incorporating verification and validation. The former being 
the process of ensuring whether or not the simulator operates as it was intended to. The latter 
involves assessing whether those conclusions attained are similar to those that would be 
achieved in the real-world scenario on which the simulator has been modelled. Several 
criterion have been made to test the validity. These include face validity, content validity, 
construct validity and criterion validity.  
Face validity looks at how closely the simulator resembles the real-world situation and is 
largely an intuitive judgement. Contrastingly content validity relies on looking at how closely 
the scenario reflects what it sets out to measure i.e. the particular skill involved. Construct 
validity refers to whether the scenario correlates to a theoretical model. Outcomes should 
theoretically be related so that a more experienced surgeon would be expected to be do better 
than a novice at the skill involved. Criterion validity can be subdivided into predictive 
validity- how well ability in the scenario predicts future performance and concurrent validity- 
the correlation between the assessment tool and the “gold standard”78.  
Reliability is the other important measure of a simulation. This is particularly so when the 
simulator is also to be used as an assessment tool. Reliability refers to the degree to which the 
simulation yields consistent results on repeated trials. Theoretically students of the same level 
should perform equally well: similarly, the task should present the same level of challenge on 
each attempt. That is not to say the task will not appear easier as it is practiced more.  
Thus in order to be a good training tool the simulator needs to be fit for purpose- actually 
testing the skill set that it was designed test, and also to be consistent and reproducible. Of 
course many simulators can be tailored so that as the student improves the task can be made 
more challenging.  
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3.3  Impact of feedback after video simulation 
3.3.1 Feedback after simulation. Paper and Commentary 
Nesbitt CI, Phillips AW, Searle RF, Stansby G. Randomised trial to assess the 
impact of supervised and unsupervised video feedback on teaching practical skills. 
J Surg Educ. 2015 Jul-Aug;72(4):697-7034  
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ORIGINAL REPORTS
Randomized Trial to Assess the Effect of
Supervised and Unsupervised Video
Feedback on Teaching Practical SkillsCraig I. Nesbitt, MD,* Alexander W. Phillips, FRCSEd (Gen Surg), FHEA,†
Roger F. Searle, PhD,‡ and Gerard Stansby, FRCS*
*Northern Vascular Centre, Freeman Hospital, Newcastle upon Tyne, United Kingdom; †Northern
Oesophagogastric Centre, Royal Victoria Inﬁrmary, Newcastle upon Tyne, United Kingdom; and ‡School of
Medical Sciences Education Development, Newcastle University, Newcastle upon Tyne, United KingdomBACKGROUND: Feedback is a vital component of the
learning process; however, great variation exists in the
quality, quantity, and method of delivery. Video feedback
is not commonly used in the teaching of surgical skills. The
aim of this trial was to evaluate the beneﬁt of 2 types of
video feedback—individualized video feedback (IVF), with
the student reviewing their performance with an expert
tutor, and unsupervised video-enhanced feedback (UVF),
where the student reviews their own performance together
with an expert teaching video—to determine if these
improve performance when compared with a standard
lecture feedback.
METHODS: A prospective blinded randomized control trial
comparing lecture feedback with IVF and UVF was carried
out. Students were scored by 2 experts directly observing
the performance and 2 blinded experts using a validated pro
forma. Participants were recorded on video when perform-
ing a suturing task. They then received their feedback via
any of the 3 methods before being invited to repeat the task.
RESULTS: A total of 32 students were recruited between
the 3 groups. There was no signiﬁcant difference in suturing
skill performance scores given by those directly observing
the students and those blinded to the participant. There was
no statistically signiﬁcant difference between the 2 video
feedback groups (p ¼ 1.000), but there was signiﬁcant
improvement between standard lecture feedback and UVF
(p ¼ 0.047) and IVF (p ¼ 0.001).
CONCLUSION: Video feedback can facilitate greater
learning of clinical skills. Students can attain a similar level
of surgical skills improvement with UVF as with teacher-
intensive IVF. ( J Surg 72:697-703.JC 2015 Association ofCorrespondence: Inquiries to Craig I. Nesbitt, MRCS, MD, Northern Vascular Centre,
Freeman Hospital, Freeman Road, Newcastle upon Tyne NE7 7DN, UK; e-mail:
craigiainnesbitt@gmail.com
Journal of Surgical Education  & 2015 Association of Program Di
Elsevier Inc. All rights reserved.
66Program Directors in Surgery. Published by Elsevier Inc. All
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COMPETENCIES: Patient Care, Medical Knowledge, Prac-
tice-Based Learning and ImprovementINTRODUCTION
Clinical feedback is deﬁned as “speciﬁc information about the
comparison between a trainee’s performance and a standard,
given with the intent to improve the trainee’s performance.”1
The importance of feedback while learning clinical skills is well
established, and it has been suggested that its absence can
prevent progress.2 However, the delivery of feedback can often
be a point of criticism from students.3 There remains much
debate on the optimal method of delivering feedback. Many
medical curricula have employed formative assessments to
formalize and ensure that students get a regular objective
appraisal.4 There have been mixed results on the use of video
feedback to improve clinical skills, with Backstein et al.5 failing
to demonstrate an improvement in orthopedic skills using
video feedback. By contrast, others demonstrated a signiﬁcant
improvement in surgical skill acquisition following verbal video
feedback.6 A recent Best Evidence in Medical Education
review of simulation commented on the importance of trainee
feedback to slow learner skill decay over time.7
Skin suturing is a mandatory skill for all graduating
doctors in the UK registering with the General Medical
Council.8 However, skin suturing is not currently taught
formally within the undergraduate clinical skills curriculum
at our institution, thus ensuring that participants would be
novices. As skin suturing is easily recorded on video and can
be assessed using established criteria, it was felt that thisrectors in Surgery. Published by 1931-7204/$30.00
http://dx.doi.org/10.1016/j.jsurg.2014.12.013
697
would be the ideal clinical skill to use as the basis of
this study.
Undergraduate medical students were recorded while
performing a simple suturing task and then provided with
a generic feedback lecture, individualized video feedback
(IVF), or unsupervised video-enhanced feedback (UVF)
before being asked to repeat the task. A feedback lecture
is a form of generic feedback that medical students
commonly receive. The 2 video feedback methods involved
either students reviewing their performance with an expert
providing one-to-one individual analysis of the performance
(IVF) or students reviewing their own performance unsu-
pervised but enhanced, with an expert video and a video of
an expert delivering “hints and tips.”
The aim of this trial was to assess the role of video-
enhanced feedback (VEF), in particular to look at the
potential role of UVF, in optimizing candidate performance
during undergraduate medical clinical skills training.METHODS
This prospective randomized clinical trial was carried out at
Newcastle University Medical School in 2012. Ethical
approval was obtained from the Newcastle University Ethics
committee. Year-1 and year-2 undergraduate medical stu-
dents were invited to participate in the study, and written
consent was obtained from all those who volunteered.
Students were assigned a unique training number (UTN)
that was subsequently used for randomization and to ensure
anonymity when evaluating the video performances.
The only exclusion criterion was having greater than “low
novice” experience at suturing. This was deﬁned as having
performed fewer than 10 previous sutures.
Students were randomized into 3 feedback groups using a
closed envelope system with students’ UTNs blocked into
groups of 12. This created 3 training groups of the same
size. Group 1 would meet on the ﬁrst day of the trial, group
2 on the second, and group 3 on the third. Students were
then e-mailed conﬁrmation of their training group date
and time.
Before carrying out the suturing task, students received a
short 5-minute introductory lecture explaining the task and
that the procedures would be recorded and were asked to
complete a questionnaire to record demographics and
previous experience.
All participants were taught a basic suturing exercise
using an approved Royal College of Surgeons of England
technique (Intercollegiate Basic Surgical Skills). The “instru-
ment-tied reef knot” was taught as the method for securing
sutures. To ensure uniformity in teaching techniques
between the 3 training groups, this teaching session was
video recorded before the study, and participants watched
this video on the day of the trial. The teaching video was
annotated with expert demonstrations of each step and698 Journal of S
67commentary explaining the technique in detail. This
ensured that the teaching was entirely standardized.
After performing the task, the students received their
feedback via the method they had been randomized to and
were then asked to repeat the procedure (Fig. 1).
The students were scored by experts in real time and
subsequently had their recordings scored by 2 further
experts who were blinded to the candidate and whether
the performance was prefeedback or postfeedback.
Feedback Methods
The students were randomized to any of 3 feedback
methods before repeating the suturing exercise.
Group 1—Standard Lecture Feedback: 20 Minutes
The students who were randomized to the standard feed-
back group received a generic lecture. This feedback took
place in the clinical skills laboratory and involved a 20-
minute PowerPoint presentation. The presentation covered
the most common errors and difﬁculties that had been
observed in participants during a pilot experiment of
suturing teaching. The lecture was delivered in a didactic
fashion, and although participants were permitted to ask
questions, care was taken to ensure no additional “individ-
ualized” feedback was delivered. Standard lecture feedback
(SLF) was agreed to represent the closest assimilation of the
feedback currently delivered by staff at Newcastle University
Medical School during skills training sessions.
Group 2—UVF: 20 Minutes
The participants who were randomized to UVF were
escorted to a remote private viewing room. Each participant
was given a laptop computer. The computer was installed
with 3 videos, which participants were instructed to watch
within a 20-minute time frame. These videos included the
following: a real-time unedited video of their own perform-
ance (without commentary), which lasted 7 minutes, an
edited video of an expert performing the suturing exercise,
with additional expert commentary, which lasted 5 minutes,
and a video of an expert delivering “hints and tips,” which
targeted the areas that had been previously identiﬁed as
causing difﬁculties for candidates performing this suturing
exercise, which lasted 5 minutes. Additionally, 3 minutes
were allowed for students to be able to stop, rewind, and
replay sections of the videos as they wished.
Group 3—IVF: 20 Minutes
Participants in the IVF group watched an unedited video of
their suturing performance and were given real-time, one-
to-one technical skills feedback on their performance by an
expert. Participants and experts were permitted to pause,
rewind, and replay the video at any point and to ask
technical questions. A maximum of 20 minutes was allowed
for this feedback.urgical Education  Volume 72/Number 4  July/August 2015
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FIGURE 1. Consort diagram for the trial.Recording of Performance
Participants’ performances were recorded using a purpose-
built video- and audio-enhanced training system—the Scotia
Medical Observation and Training System. This involves a
series of ﬁxed-ceiling fully maneuverable cameras capable of
high-deﬁnition video recording. The images are instantly
stored and ﬁled on a central computer for instant playback
and assessment. The candidates were asked to suture while
seated at a table. Scotia Medical Observation and Training
System cameras, which had been installed at 901 to each other
within each bay, were positioned so that they were focused on
the synthetic skin pads. This allowed 2 views of the students’
hands so that every detail was captured for subsequent
analysis. Care was taken to ensure that the cameras recorded
only students’ hands so as to ensure the performances
remained anonymous. To link candidates’ performances and
maintain anonymity, before each performance, a sheet
identifying candidates by a UTN and highlighting if the
performance was “prefeedback” or “postfeedback” was tem-
porarily displayed into the camera.Procedure Scoring
Students’ prefeedback and postfeedback suturing perform-
ances were scored using a modiﬁed version of a previously
validated clinical skills scoring tool (Objective Structured
Assessment of Technical Skill).9 This comprised both aJournal of Surgical Education  Volume 72/Number 4  July/Augu
68task-speciﬁc checklist and a global rating score, providing
each performance with an overall score of technical perform-
ance. Finally, examiners would indicate if they felt a
participant should “pass” or “fail” that particular exercise
based on their demonstrated suturing performance. Partic-
ipants received a score from the experts directly observing
their performance (direct observation) and one from the
blinded assessors (blinded scorers).
All members of the faculty who were involved in scoring
candidates on the day, met before the trial to discuss the
scoring methodology. A total of 10 edited video clips of a
mock candidate performing different parts of the suturing
exercise, simulating varying degrees of skill, were shown to
the faculty, who discussed their scoring with the intention
of reducing interrater variability.Blinded Video Analysis
All the video performances were scored by 2 experts. These
experts were given complete details of the methods of the
suturing experiment and viewed the training video. They were
also given instructions on how to score performances using the
modiﬁed Objective Structured Assessment of Technical Skill
scoring tool. A practice scoring session took place during which
the expert scorers discussed their scoring justiﬁcation on a
series of edited video clips to reduce interrater variability. The
experts were completely blinded to the status of the video,
whether it was prefeedback or postfeedback.st 2015 699
TABLE 1. Demographics
Demographic Group 1 (SLF) Group 2 (UVF) Group 3 (IVF)
Signiﬁcance Test of
Between-Group
Difference (p value)
Number 11 10 11
Age 19.5 (17-21) 20.2 (18-24) 20.2 (19-23) ANOVA (NS)
Sex 6 F, 5 M 5 F, 5 M 7 M, 4 F Fisher exact test (NS)
Seniority Year-1 students (7) Year-1 students (7) Year-1 students (6) Fisher exact test (NS)
Year-2 students (4) Year-2 students (3) Year-2 students (6)
Suturing experience Low novice Low novice Low novice Fisher exact test (NS)
Wear glasses 5 Yes, 6 no 5 Yes, 5 no 7 Yes, 4 no Fisher exact test (NS)
Dominant hand 1 Left, 10 right 2 Left, 8 right 2 Left, 9 right Fisher exact test (NS)
Play musical instrument 9 Yes, 2 no 8 Yes, 2 no 7 Yes, 4 no Fisher exact test (NS)
Play video games regularly 3 Yes, 8 no 3 Yes, 7 no 4 Yes, 7 no Fisher exact test (NS)
Ability to type 11 Yes, 0 no 10 Yes, 0 no 11 Yes, 0 no Fisher exact test (NS)
Previous suturing teaching 1 Yes, 10 no 1 Yes, 9 no 2 Yes, 9 no Fisher exact test (NS)
ANOVA, analysis of variance; NS, not signiﬁcant.Statistical Analysis
Statistical analysis was undertaken using the Statistical
Package for the Social Sciences version 19 (SPSS, Chicago)
and Minitab version 16. Based on a 2-tailed test, with an α
level of 0.05 and power (1  β) of 0.8. A predicted
improvement in overall procedure score by the present VEF
intervention group of 30% gave a minimum of 10 subjects
required in each arm. This was the same estimated
percentage improvement that was used by Seymour
et al.10 The Cronbach α was used to test for the expert
scorer’s interrater variability. The Fisher exact test was used
to compare demographic data. The Mann-Whitney U test
was used when comparing groups’ posttrial questionnaire
response scores, and 1-way analysis of variance was used to
compare clinical performance scores. A p o 0.05 was
considered to be signiﬁcant.RESULTS
A total of 36 medical students indicated that they were
interested in participating in the trial, with 4 students
dropping out before undertaking the suturing task. TheTABLE 2. Mean Values (Standard Deviation [sd]) for Direct Obs
Postfeedback Modalities
Group 1 (SLF) G
DO BS DO
Task-speciﬁc checklist (TSC)
Prefeedback 18.8 (12.11) 20.7 (12.08) 16.2 (7.
Postfeedback 29.2 (7.83) 31.2 (7.3) 33 (7.
Global rating score (GRS)
Prefeedback 20.6 (6.95) 18.6 (4.08) 16.7 (4.
Postfeedback 25.6 (5.97) 22.5 (3.35) 26.2 (5.
Overall procedure score (OPS)
Prefeedback 39.4 (39.36) 39.3 (16.09) 32.9 (11
Postfeedback 54.7 (13.23) 50.7 (10.43) 59.1 (12
700 Journal of S
69groups were demographically similar after randomization
(Table 1).
Analysis of both blinded and direct observation scores
showed no statistically signiﬁcant difference between the 3
groups before and after feedback, indicating consistency
between rating methods (Table 2).
There was a statistically signiﬁcant improvement in actual
score in all groups after receiving each type of feedback
(Fig. 2). SLF showed an improvement from 39.3 to 50.7
(p ¼ 0.007), UVF from 38.4 to 57.8 (p ¼ 0.003), and IVF
from 38.6 to 59.7 (p ¼ 0.001).
Figure 3 demonstrates the mean improvement in overall
procedure score for each of the feedback groups. This
demonstrates that although all 3 groups showed improve-
ment, there was a statistically signiﬁcant improvement of
both video feedback groups over SLF (group 1 vs 2 [p ¼
0.047] and group 1 vs 3 [p ¼ 0.001]) but no difference in
improvement between the 2 video feedback groups (group
2 vs 3 [p ¼ 0.595]). The Cronbach α was 0.859, indicating
good agreement between the blinded experts.
Each examiner was also asked to give the participant’s
performance an overall pass or fail grade. A “pass” repre-
sented a safe and satisfactory (but not necessarily perfect)ervation (DO) and Blinded Scorers (BS) for Prefeedback and
roup 2 (UVF) Group 3 (IVF)
BS DO BS
63) 21.1 (10.89) 16.9 (7.75) 20.8 (8.36)
80) 35 (5.01) 35.1 (7.58) 34.9 (7.24)
14) 18.3 (4.54) 16.5 (4.59) 18.4 (3.7)
33) 23.1 (2.94) 27.2 (4.24) 24.7 (2.9)
.34) 38.4 (14.77) 33.4 (11.59) 38.6 (12.44)
.63) 57.8 (7.84) 62.6 (10.34) 59.7 (9.84)
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FIGURE 2. Interval plot comparing prefeedback and postfeedback OPS between SLF, UVF, and IVF. OPS, overall procedure score.suturing performance. Performances were graded both
prefeedback and postfeedback.
Table 3 summarizes the pass/fail grade for students
scored by the 2 blinded expert examiners prefeedback and
postfeedback. There was no statistical difference in
prefeedback pass rate when comparing groups 1, 2, and
3. There was a statistically signiﬁcant improvement
in pass grade following both UVF (p ¼ 0.020) and IVF
(p ¼ 0.008) but not following the feedback lecture (SLF;
p ¼ 0.198).21
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70DISCUSSION
Although the results of this study demonstrate an improve-
ment in novice suturing performance with all 3 forms of
feedback, the improvement was signiﬁcantly greater with
both IVF and UVF. The results obtained for participants
receiving IVF or UVF were similar, suggesting that the
opportunity to review ones performance using video feed-
back plays an important role in enhancing the learning
experience. The opportunity to review the task being done
by an expert may also contribute to this improvement.3
k Group
ocedure Score (BS)
versus Individualised Feedback
Mean)
p=0.595
0.001
est).
etween SLF, UVF, and IVF. OPS, overall procedure score.
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TABLE 3. Pass/Fail Grade for Prefeedback and Postfeedback Performances
Group 1 (SLF) Group 2 (UVF) Group 3 (IVF)
Feedback status Prefeedback Postfeedback Prefeedback Postfeedback Prefeedback Postfeedback
Passes 3 7 3 9 3 10
Test of between-group
difference* (p value)
0.198 0.020 0.008
*Fisher exact test.The use of video feedback has been established as an
effective tool for improving performance both in the
medical environment and in the “everyday” world. It is
used extensively in both team and solo sports, where it has
been shown to reﬁne performance and permit self-
critique.11-15 In music, enhanced performance has been
demonstrated in musicians who self-analyze their recorded
performances, comparing these with recordings of an
expert.16 However, despite this widespread use of VEF,
we are not aware of any studies to date in the music or
sporting world that have compared expert one-to-one feed-
back with UVF, as was the strategy in this study.
Within surgical training, video analysis was initially used
to identify errors during surgical procedures17-19 and sub-
sequently to enhance resident training in plastic surgery,
thus allowing self-scrutiny.20
Feedback plays an important role in mastering surgical
technical skills. During the associative phase of technical
skills acquisition in surgery, the learner is practising and
comparing their performance with that of an expert. It is
during this phase that feedback is crucial.21 However,
despite this level of understanding, the exact role of feed-
back during technical skills training in medicine and surgery
remains an area of debate. Rogers et al. demonstrated
superior performance in surgical novices’ performing a
simple knot-tying exercise following a traditional lecture-
and-expert-feedback technique compared with a novel
computer-assisted training package. They concluded that
expert feedback is essential to maximize candidate improve-
ment.22 However, others compared no feedback, video-
assisted expert feedback, and video with self-review (which
included the trainee watching their own performance with
no feedback at all) in orthopedic trainees and demonstrated
no improvement in performance in either feedback group
when compared with the no feedback control.23
Feedback in any training domain is said to be either
internal or external.24 Internal feedback is generated by the
learners as they compare their performance with that of an
expert. On the contrary, external feedback is directed by the
trainer who critiques the trainee, pointing out errors and
strategies to improve their performance. Rogers et al.24
concluded that the lack of external feedback when candi-
dates used a computer-assisted learning package caused the
inferior improvement seen in their group than with expert
feedback. The results of the present trial suggest that a form
of external feedback can be assimilated through the use of702 Journal of S
71“expert” video recordings. This could explain the lack of
signiﬁcant difference in clinical performance scores when
comparing the UVF and IVF groups.
Although the current study has a relatively low sample
size, a signiﬁcant difference in performance between VEF
and the generic feedback lecture was established. It is
acknowledged that the study design omitted control groups
that received either no feedback (to deﬁne the baseline of
how much learning occurs by repetition) or which received
a video of their own performance with no type of
accompanying teaching, as these were considered to be
unfavorable on educational grounds. The study was not
powered to look at whether a statistical difference existed
between the 2 video groups. However, if a 30% difference,
which was determined as “clinically signiﬁcant” had existed,
it should have been observed. More research looking at
whether there is any difference in “real terms” between the 2
video feedback groups would be valuable.
Further investigation needs to be carried out to determine if
these ﬁndings regarding the value of UVF demonstrate
consolidated improvement of performance following a time
delay. This was beyond the practical capabilities of the current
study. It is also necessary to determine if UVF can be
extrapolated to “nontechnical skills,” such as clinical examina-
tion procedures or communication skills. Establishing that
UVF can be as effective as individual feedback has extensive
ramiﬁcations in costs and resources. The implications of UVF
for improving the students’ clinical skills learning experience
are potentially immense and warrant further investigation.REFERENCES
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Simulators are likely to become increasingly important in the future. This is due to the 
changes that have already been discussed, and the additional pressures on resources and time 
for training. Whilst some simulators have the capacity for analysing what you have done and 
may look at components such as efficiency of movement or speed of performing a task, they 
will not necessarily be able to critically evaluate what is being done by an individual and how 
this can be improved.  
This pilot study sought to determine the impact of three types of feedback on learning a 
simple suturing skill. Participation was purely voluntary and novices (medical students) were 
given a generic lecture on how to perform a simple suturing task. They then were recorded 
performing the skill and were randomly divided into three groups receiving three types of 
feedback; 1) the first cohort received a generic lecture, 2) the second cohort were 
provided with footage of their performance with an accompanying expert video, and hints 
and tips– so candidates could carry out self-criticism and hopefully improve,  3)  the final 
cohort sat with an expert and went through the initial performance. Both the latter 
groups did significantly better after teaching than the group receiving just a lecture 
as feedback. However, there was no difference between the latter two cohorts.  
This paper raises a number of interesting questions. First, will these findings be applicable to 
some tasks and not others? Second, will there be any difference in ability to self-criticise 
according to the experience of the trainee? Third, will the findings be applicable to non-
technical skills? Fourth, will there be a difference in skill attrition over time depending on 
feedback type received? 
There are a number of shortcomings within this study- first the small sample size may 
introduce a degree of bias, and the task performed is very basic. But, this is a task that 
undergraduates (and even postgraduates) may have to master and providing an easy low 
resource mechanism for feedback could expedite learning. This is an introductory study 
into this type of learning and may allow basic tasks to be mastered without requiring 
much feedback from tutors. This study also did not allow for specific practice: however, 
this was done deliberately. Whilst practice may make a person more proficient it is likely 
to ingrain technical errors. The aim was to see if these technical errors could be 
diminished with the types of feedback provided.  
In this study, the lecture feedback group acted as a control group, as it was felt that it was not 
educationally ethical to have a group that received no feedback. It would have been 
73
interesting to see what impact simple repetition of the task would have had, but reasonable to 
expect that it would be no more efficacious (or detrimental) than those repeating the task after 
a standardised lecture.  
This study served to demonstrate that novice medical students were able to self-critique in a 
simple technical skill and significantly improve their performance- and importantly that 
having an expert tutor giving individual feedback for such a task conferred no significant 
difference in improvement.  
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3.3.2 Expert feedback in simulation training, versus self-directed learning. Paper and 
Commentary 
Phillips AW, Bookless LR, Matthan J, Whitehead I, Madhavan A, Nesbitt CI, Stansby 
G. Individualised expert feedback is not essential for improving clinical skills
performance in novice learners: A Randomised Trial. J Surg Ed 2017; 74:612-6205
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ORIGINAL REPORTSIndividualised Expert Feedback is Not
Essential for Improving Basic Clinical
Skills Performance in Novice
Learners: A Randomized Trial$Alexander W. Phillips, MA, FRCSEd, FFSTEd,* Joanna Matthan, MA, MBBS,† Lucy R. Bookless, MBChB,
MRCSEd,‡ Ian J. Whitehead, MBChB, MRCS,§ Anantha Madhavan, MBChB, MRCSEd,*
Paul Rodham, MRes, MBBS,‖ Anna L.R. Porter, MRes, MBBS,‖ Craig I. Nesbitt, MD, MRCS,¶ and
Gerard Stansby, MA, FRCS
*Northern Oesophagogastric Cancer Unit, Royal Victoria Inﬁrmary, Newcastle upon Tyne, United Kingdom;
†Anatomy and Clinical Skills Department, School of Medical Education, Faculty of Medical Sciences,
Newcastle University, Newcastle upon Tyne, United Kingdom; ‡Department of General Surgery, James Cook
University Hospital, Middlesbrough, United Kingdom; §Department of General Surgery, St Helen’s and
Knowsley Hospitals NHS Trust, St Helens, United Kingdom; ‖Royal Victoria Inﬁrmary, The Newcastle upon
Tyne NHS Foundation Trust, Newcastle upon Tyne, United Kingdom; ¶Department of Vascular Surgery,
James Cook University Hospital, Middlesbrough, United Kingdom; and Department of Vascular Surgery,
Freeman Hospital, Newcastle upon Tyne, United KingdomOBJECTIVE: To determine whether unsupervised video
feedback (UVF) is as effective as direct expert feedback
(DEF) in improving clinical skills performance for medical
students learning basic surgical skills—intravenous cannu-
lation, catheterization, and suturing.
BACKGROUND: Feedback is a vital component of the
learning process, yet great variation persists in its quality,
quantity, and methods of delivery. The use of video technology
to assist in the provision of feedback has been adopted
increasingly.
METHODS: A prospective, blinded randomized trial compar-
ing DEF, an expert reviewing students’ performances with
subsequent improvement suggestions, and UVF, students
reviewing their own performance with an expert teaching video,
was carried out. Medical students received an initial teaching
lecture on intravenous cannulation, catheterization, and suturing
and were then recorded performing the task. They subsequently
received either DEF or UVF before reperforming the task.
Students’ recordings were additionally scored by 2 blinded
experts using a validated proforma.☆The authors would like to express their gratitude to Vygon who provided the
cannulas for this study and Bard who provided the catheters.
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castle upon Tyne NE1 4LP, UK; e-mail: awphillips@doctors.net.uk
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76RESULTS: A total of 71 medical students were recruited.
Cannulation scores improved 4.3% with DEF and 9.5%
with UVF (p ¼ 0.044), catheterization scores improved
8.7% with DEF and 8.9% with UVF (p ¼ 0.96), and
suturing improved 15.6% with DEF and 13.2% with UVF
(p ¼ 0.54). Improvement from baseline scores was signiﬁ-
cant in all cases (p o 0.05).
CONCLUSION: Video-assisted feedback allows a signiﬁ-
cant improvement in clinical skills for novices. No signiﬁ-
cant additional beneﬁt was demonstrated from DEF, and a
similar improvement can be obtained using a generic expert
video and allowing students to review their own perform-
ance. This could have signiﬁcant implications for the design
and delivery of such training. ( J Surg Ed 74:612-620. JC
2017 Association of Program Directors in Surgery. Pub-
lished by Elsevier Inc. All rights reserved.)
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COMPETENCIES: Practice-Based Learning and ImprovementINTRODUCTION
The importance of feedback while learning clinical skills is well
established.1 Both undergraduate and postgraduate studentsgram Directors in Surgery. Published by
ed.
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frequently complain that a major fault in their training lies with
the quantity and quality of feedback provided.2-4
The use of simulation for teaching clinical skills has gained
increasing popularity over the past few years. The reasons for
this are multifaceted. Training is delivered over a shorter period
of time and in fewer hours than ever before,5 resulting in the
need for more efﬁcient training.6 The ability of the students to
learn and practice skills in a safe and reproducible environment
before having to perform the skill in the real world has been
shown to be invaluable economically, medicolegally, and ethi-
cally, and improves patient comfort and safety.7-9 These
simulated environments also provide an excellent opportunity
for students to have their performances recorded so that they
can review, reﬂect, and learn from them. Previous studies have
demonstrated that this review and reﬂection can lead to a
signiﬁcant improvement on the subsequent ability to perform
the task involved.10 It has also been previously suggested that
students best acquire psychomotor skills when they are self-
guided in their approach to feedback and when they set
independent goals.11 Recent studies have indicated that giving
students the opportunity to “self-regulate” their learning, deﬁned
as being able to generate, plan, and adapt actions to attain
goals,12 improves learning in a simulated environment.13-15
A recent study at Newcastle University showed that video-
assisted feedback contributed to a signiﬁcant improvement in
medical students’ ability to perform a basic suturing task.16 The
ability to review one’s recorded performance, with or without an
expert, led to a signiﬁcant improvement over simply repeating
the skill after having had generic feedback.
Intravenous cannulation, urethral catheterization, and
simple skin suturing are all key clinical skills that medical
students are expected to be competent at performing by the
end of their medical training.17 However, anecdotally, it can
be difﬁcult for students to get feedback on their perform-
ance of these tasks to determine whether they are making
adequate progress. These 3 skills are all easily recorded and
high-quality simulators are available for students to practice
the skills on in the safety of a simulated environment before
they need to perform these tasks on patients.
Determining whether there is a difference in impact between
these 2 feedback types could have a signiﬁcant effect on the
ability to deliver a wide range of clinical skills simultaneously to
a larger number of students, while enabling the students to fulﬁll
their desire for autonomy within their learning and give them
the skills to continue life-long learning.18 The aim of this study
was to evaluate whether unsupervised video feedback (UVF) has
a comparable effect to direct expert feedback (DEF) with respect
to improvement in clinical performance for 3 key basic tasks—
intravenous cannulation, urethral catheterization, and simple
skin suturing.
METHODS
This was a prospective randomized trial carried out at
Newcastle University in 2015. All medical students wereJournal of Surgical Education  Volume 74/Number 4  July/Augu
77invited to participate, and written consent was obtained.
Full ethical approval was obtained from the Newcastle
University Ethics Committee.
Students were given an introductory generic prerecorded
teaching lecture before performing each skill and then
undertook the skill with their attempt recorded. They were
subsequently given feedback according to the group they
had been randomized into, DEF or UVF. Students per-
formed all 3 skills (intravenous cannulation, catheterization,
and suturing) and were randomized, in no particular order,
to receive DEF with 2 skills and UVF with 1, or UVF with
2 skills and DEF with 1.Technology and Feedback Mechanisms
Students performed 2 attempts at each skill, 1 immediately
after receiving a generic lecture, with narration on best
practice, on how to perform that skill, and a second attempt
after receiving feedback. The initial lecture for each skill was
prerecorded and presented as a video in a learning space in
order to standardize initial teaching.
Videos of each student’s performance were made using
the Scotia Medical Observation and Training System
(SMOTS), a purpose-built video- and audio-enhanced
recording system, installed for training purposes in a variety
of clinical and nonclinical environments worldwide. A series
of ﬁxed-ceiling, fully maneuverable cameras capable of high-
deﬁnition video recording enable recordings to be stored
and ﬁled on a central computer for instant video playback
and assessment. After each student’s performance, videos
were uploaded to a computer for them to review.
Students randomized to receive DEF had 20 minutes to
review their unedited performance accompanied by an expert (a
postgraduate clinician, and signed off as competent at each skill).
Participants were permitted to pause, rewind, and replay the
performance with the expert giving tips on improvement or
pointing out where errors were made. Experts had met before
the trial and reviewed sample videos in order to standardize what
was agreed as the best technique and to help ensure the same
level of feedback was provided by each trainer.
Students randomized to receive UVF also had 20 minutes
to review their unedited performance. In addition, they had
access to an expert video with commentary that they could
watch once they had reviewed their own performance. They
were able to rewind and replay both of these videos over the
time period allocated for feedback.Clinical Skills Performed
Three basic clinical skills, regarded as essential,19 were selected
for this trial. Students were taught according to the agreed
University or Royal College of Surgeons guidelines.st 2(1)017Venous cannulation: Students were taught and then
asked to perform intravenous cannulation on an613
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614artiﬁcial teaching model. There was particular focus
on use of the aseptic technique following the
accepted guidelines currently employed by New-
castle Medical School.(2) Male Catheterization: Students were taught and then
asked to insert a urinary catheter in an artiﬁcial
teaching model. There was particular focus on the
use of the aseptic technique.(3) Simple skin suturing: Students were taught to per-
form an “instrument tied reef knot” as described on
the Royal College of Surgeons Basic Surgical Skills
course. This was performed on an artiﬁcial skin
model using a 2/0 polyﬁlament suture.Exclusion Criteria
As the focus of this trial was to establish the effect of a
particular type of feedback on the subsequent performance
of a practical clinical skill, it was necessary to exclude (1)
nonmedical students (e.g., biomedical sciences students) as
well as (2) any student who, at the outset of the trial, already
possessed greater than novice experience at any of the skills
taught and assessed. A novice was deﬁned as someone with
less than 10 previous attempts at the skill.Randomization
Students were allocated a unique identiﬁcation number to
allow anonymity and then block-randomized to ensure that
2 approximately equal groups were obtained. Videos were
edited by an independent person who removed, as far asAssessed for eligibility 
n=71 
Randomised n=71 
Cannulation n=71 
Catheterisation n=71 
Suturing n=71 
DEF 
nnulation n= 35 
heterisation n=36 
uturing n=36 
UVF  
Cannulation n= 36 
Catheterisation n=35 
Suturing n=35 
Withdrew
/ lost to 
follow up 
n=0 
Withdrew
/ lost to 
follow up 
n=0 
EF Analysed 
nnulation n= 35 
eterisation n=36 
uturing n=36 
UVF Analysed 
Cannulation n= 36 
Catheterisation n=35 
Suturing n=35 
FIGURE 1. CONSORT diagram for study.
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78possible, components that would allow assessors to identify
participants (Fig. 1).
Assessment
Videos were anonymized and marked by 2 independent
assessors. Three assessors were used in total, and all the
3 were higher surgical trainees (postgraduate year 5 and
above). Performances were scored using a task-speciﬁc
checklist and a global ratings score of pass, borderline pass,
or fail. Assessors initially scored 10 “mock” videos together
with discussion to establish consistency and reduce inter-
rater variability. Assessors were completely blinded to the
status of the video, to whether it was a prefeedback or
postfeedback performance and to what type of feedback had
been used. Checklist construct validity was established by a
pretrial pilot with blinded assessors marking undergraduate
and postgraduate performances that determined improved
scores in more experienced candidates.
Statistical Analysis
Statistical analysis was carried out using the Statistical
Package for the Social Sciences version 20 (SPSS, Chicago).
Checklist scores were analyzed using the Shapiro-Wilkes test
to conﬁrm that data were normally distributed. Intraclass
correlation coefﬁcient (ICC) was used to test for the expert
scorer’s interrater variability. The Fisher exact and chi-
squared test was used to compare demographic data.
Student’s t-test was used to compare improvement between
DEF and UVF for each skill and Mann-Whitney U test for
global scores. A p o 0.05 was considered to be signiﬁcant.
Power Calculation
A power calculation was carried out based on a previous
pilot study that evaluated both these feedback techniques
with suturing performance.16 The aim of this study was to
compare improvement between the DEF group and the
UVF group sensitive to a difference of 10% between
cohorts. Based on an α level of 0.05 and power (1β) of
0.80, a minimum of 23 subjects in each cohort was
required. A total of 71 students were recruited to allow
for possible participant loss.RESULTS
A total of 71 medical students were recruited to the trial. All
completed the 3 clinical tasks twice, receiving one of the
designated types of feedback between attempts. All candi-
dates received each form of feedback on at least 1 occasion.
Candidates’ videos were scored by 2 blinded assessors and
mean scores were used for analysis.
There was good correlation of checklist scores (pass,
borderline pass, and fail) with the global scores (Figs. 2-4).urgical Education  Volume 74/Number 4  July/August 2017
FIGURE 2. Box and whisker plot of Global scores in relation to
checklist score for cannulation.
FIGURE 4. Box and whisker plot of Global scores in relation to
checklist score for suturing.There was a signiﬁcant difference in checklist scores when
grouped by global category for all 3 skills (p o 0.001 in all
cases).Intravenous Cannulation
Checklist Scores
Students were randomized in a manner where 35 students
received DEF and 36 received UVF. Baseline demographics
were similar between groups, as was experience in perform-
ing the task (Table 1). Candidates were scored out of 40.
There was a statistically signiﬁcant improvement in scores
with both DEF and UVF (p o 0.05). Students receiving
DEF improved by a mean of 1.7 (standard deviation [SD]
¼ 4.5) points (4.25%), and those receiving UVF improved
by 3.8 (SD ¼ 3.67) points (9.5%). There was a statisticalFIGURE 3. Box and whisker plot of Global scores in relation to
checklist score for catheterization.
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UVF (p ¼ 0.044). Assessor ICC was 0.94.
Global Scores
The 2 assessors were asked to give an overall global impression
of each video marked. This was to be graded as pass, borderline
pass, or fail. Of the 142 videos marked, 125 (88%) were marked
in agreement with regard to pass, borderline pass, and fail. Of the
17 videos where a discrepancy existed, only 5 (3.5%) had
1 marker scoring a clear pass while the other a clear fail. In the
remaining 12 videos, 1 assessor scored a fail while the other
scored a borderline pass.
In the DEF group, the pass rate increased from 54% to
83 % (assessor 1) and 71% to 94% (assessor 2). In the UVF
group, the pass rate increased from 53% to 81% (assessor 1)
and 58% to 89% (assessor 2). There was no signiﬁcant
difference in improvement between groups (p ¼ 0.54)
(Table 2).
Catheterization
Checklist Scores
Students were randomized in a manner where 36 students
received DEF and 35 received UVF. Baseline demographics
were similar between groups, as was the experience in
performing the task (Table 1). Candidates were scored out
of 27. Students receiving DEF improved by a mean of 2.36
(SD ¼ 3.3) points (8.7%), and those receiving UVF by
2.4 points (SD ¼ 3.0) (8.9%). There was no signiﬁcant
difference in level of improvement between the cohorts (p
¼ 0.96). Assessor ICC was 0.91.
Global Scores
Both assessors were asked to provide an overall global
impression of each video marked as pass, borderline pass,
or fail. Of the 142 videos marked, 108 (76%) were markedst 2017 615
TABLE 1. Baseline Demographics for Each Group
Cannulation
p
Catheterization
p
Suturing
pDEF UVF DEF UVF DEF UVF
n 35 36 36 35 36 35
Age 21 (18-28) 22 (18-37) 0.789 22 (18-33) 22 (18-37) 0.181 22 (18-37) 22 (18-33) 0.334
Male:Female 17:18 18:18 0.92 17:19 18:17 0.92 19:17 16:19 0.72
Medical school year
1 8 9 9 8 8 9
2 5 5 5 2 6 4
3 12 5 0.26 8 9 0.76 6 11 0.53
4 5 10 7 8 9 6
5 2 4 4 2 4 2in agreement with regard to pass, borderline pass, and fail. Of
the 34 videos where a discrepancy existed, only 10 (7%) had
1 marker scoring a clear pass while the other a clear fail. In
the remaining 24 videos, 1 assessor scored a fail while the
other scored a borderline pass.
In the DEF group, the pass rate increased from 72% to
83 % (assessor 1) and 64% to 81% (assessor 2). In the UVF
group, the pass rate increased from 57% to 83% (assessor 1)
and 54% to 63% (assessor 2). There was no signiﬁcant
difference between DEF and UVF (p ¼ 0.78) (Table 2).Suturing
Checklist Scores
Students were randomized in a manner where 36 students
received DEF and 35 received UVF. Baseline demographics
were similar between groups, as was the experience in
performing the task (Table 1). Candidates were scored out
of 24. Students receiving DEF improved by a mean of 3.75
points (15.6%) (SD ¼ 4.5), and those receiving UVF
improved by 3.17 points (SD ¼ 3.4) (13.2%), (p ¼ 0.54).
Assessor ICC was 0.856.Global Scores
The global scores from assessors produced an agreement
with regard to pass, borderline pass, or fail in 128 (90%)
videos. Of the 14 videos where a discrepancy existed, there
were 9 episodes (6.3%) where 1 marker indicated a clear
pass and the other a clear fail, and on 5 occasions (3.5%)
1 marker indicated a fail and the other a borderline pass.TABLE 2. Global Scores From Each Assessor
Skill Tested
DEF
Mean Checklist
Improvement (CI)
Global Change
Pass Borderline Fai
Cannulation 1.77 (0.22-3.33) 12 7 19
Catheterization 2.35 (1.24-3.48) 16 6 10
Suturing 3.75 (2.24-5.26) 15 2 13
616 Journal of S
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100% (assessor 1) and 75% to 100% (assessor 2) compared to
the UVF group where the global pass rate improved from 77%
to 94% (assessor 1) and from 80% to 100 % (assessor 2) (p ¼
0.33) (Table 2).DISCUSSION
This study showed comparable improvement in perform-
ances between DEF and UVF. Indeed, for 2 of the 3 skills,
UVF led to a greater improvement in scores than DEF,
which was statistically signiﬁcant using the checklist score
for the intravenous cannulation skill. Global outcomes
improved with both types of feedback in each clinical skill,
but there was, again, no signiﬁcant difference in improve-
ment between feedback mechanisms.
The use of global ratings has been increasingly advocated
as better able to discriminate between performances.20-23 In
this study, there was good agreement between assessors in
checklist and global scores, and also concordance between
the 2 marking mechanisms. Internal consistency was
established by high ICC scores with the checklist, suggest-
ing that each candidate was scored similarly between
assessors, which add to the validity of the score systems.24
Although global scores may be beneﬁcial in summative
assessments, a checklist score has the beneﬁt of helping
identify particular items in a skill that are poorly done either
by individuals or the group. Both scoring systems were
employed to ensure more robust results.UVF
p
Mean Checklist
Improvement (CI)
Global Change
l Pass Borderline Fail
3.78 (2.54-5.02) 15 6 21 0.044
2.40 (1.36-3.44) 10 3 13 0.96
3.17 (2.00-4.34) 18 5 13 0.54
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The purpose of this study was to evaluate these 2
feedback mechanisms on basic clinical skill performance.
The use of simulation has been increasingly integrated into
both undergraduate and postgraduate curricula.25-27 Simu-
lation allows individuals to learn and practice a skill in a safe
manner without the concerns of patient discomfort.12
However, irrespective of whether skills are learnt on “real”
patients or in a simulated environment, feedback—and how
it is delivered—remains a vital component of the learning
pathway. Provision of effective feedback places heavy
demand on faculty time and designs that can minimize this
need to be sought.12 UVF reduces the need for faculty
review and could change the way basic clinical skills are
taught, providing sufﬁciently high-quality teaching videos
that are created to facilitate self-direction. It is difﬁcult to
determine how far this learning mechanism can be
employed when learning clinical skills and surgical skills.
A number of factors may inﬂuence the potential effect.
These include the quality of the videos, the skill being
learned, and the experience of the student and the initial
teaching experience of the student. High-quality videos that
clearly demonstrate the steps, possibly with appropriate
narration, need to be created as a baseline resource for this
form of teaching to be effective. Similarly, not all skills may
lend themselves to being “taught” using video feedback.
However, it would appear that, for basic clinical skills, there
is some positive effect. More advanced clinical and surgical
skills may potentially need to be broken down into simpler
steps, which would then allow UVF to play a more
meaningful role. Finally, the experience of the learner, not
just at the skill they are trying to learn, but with respect to
stage of learning, whether they have been taught and
developed the skill of appropriate self-criticism as well as
their own inherent temperament, may inﬂuence the effec-
tiveness of UVF.
Video feedback is used through a number of disciplines
from sport to music, as well as in learning practical skills,
and has been shown to help those learning a skill improve
technique and, ultimately, performance.28–30 Within these
areas, previous studies have usually sought to utilize an
expert to review the performance of the student using video
technology.
Receiving feedback from an expert could arguably be
regarded as the gold standard of feedback provision, as it
allows candidates to have individualized instruction as to
where errors have been made and how a skill can be
improved. However, the ability to critically appraise one’s
own performance is an equally important skill that should
be honed at an early stage and, when done correctly, can
have a signiﬁcant effect on performance. Immediate feed-
back has been advocated by some as necessary for the
mastery of procedures.31 However, other studies have
suggested that although immediate feedback can affect
positively at the time of learning, it has no beneﬁt on
long-term skill retention and could even be detrimental toJournal of Surgical Education  Volume 74/Number 4  July/Augu
81actual skill learning.32 This performance-learning paradox,
whereby immediate performance improvement is not repro-
duced in future skills retention,33 needs further investiga-
tion with regard to the effect of UVF. There is good reason
to be optimistic that this will not be the case. The
detrimental effect of immediate feedback on long-term
learning has been attributed to students relying on the
tutor for feedback on improving their immediate perform-
ance and, consequently, not engaging their own discrim-
inating capabilities, so in the future learning situations,
without the support of a trainer, their performance falls.32,34
UVF encourages reﬂection and self-directed learning when
it is combined with provision of excellent quality teaching
material. Further, its effect is easily reproducible, as videos
can be made available and, indeed, there is the potential
with technology for students to develop a portfolio of
clinical skill attempts. The ability to record and access a
performance means that students are able to practice a skill
and then evaluate how they have done. Although the
present study conﬁrms that both types of video feedback
result in improved performance, further evidence is required
to determine if actual learning is improved. Learning implies
that the skill can be performed at a later date to the same
level. Access to one’s performance may enhance practice
and, consequently, skills learning.
The pilot study for this trial revealed that both these
video feedback techniques were superior to a standardised
lecture and repetition of suturing tasks.16 The skills
performed in this study are straightforward, basic tasks that
medical students would be expected to have mastered on
completion of their training. They provide the building
blocks for performing more advanced procedures and, thus,
ﬁnding effective ways of improving how they can be taught
and learnt is of importance. Further, it may be possible that
the effect of UVF on performance can be translated to more
advanced clinical and surgical skills. Video-based coaching is
increasingly used in the learning and teaching of clinical
skills and, within surgery, is particularly advocated in
minimally invasive techniques.35-37 Strandbygaard et al
evaluated the effect of instructor feedback in a simulated
laparoscopic salpingectomy. Their ﬁndings demonstrated
instructor feedback–expedited achievement of proﬁciency;
however, interestingly, most of their control group, which
was allowed performance self-review, attained proﬁciency
and eventually achieved higher performance levels.38 A
systematic review of simulated laparoscopic training showed
that the presence of an instructor is not necessarily
associated with any advantage over self-review with regard
to time taken to perform a skill or scored outcomes on
performances.39
There are a number of limitations with the present study.
First, the skills performed were relatively basic clinical skills,
and it would be of interest to try and determine the effect of
video feedback on more technically demanding procedures.
It may be that there is a threshold that exists for self-learningst 2017 617
before an expert’s objective feedback becomes invaluable.
However, it may also be true that, as one becomes more
experienced with clinical skills, one is better able to
effectively self-evaluate performances.
Second, there was no longitudinal evaluation of skill
retention. Further study into whether one type of feedback
leads to better skills retention is required. However, it
should be noted that it is straightforward for students to
keep a recording of their performance and review this
themselves at regular intervals as a method of reminding
themselves of how to perform a skill, as well as a means of
reviewing the progress they are making. Therefore, UVF
may lead to performances being sustained at the same level.
This is an important area for future study as it relates to the
actual task of learning, as opposed to simple short-term
performance improvement.
Thirdly, there was no control group evaluating the effect
of simple task repetition. A previous study demonstrated
that task repetition after generic feedback did lead to
performance improvement in suturing but was signiﬁcantly
worse than the 2 types of feedback evaluated in this study.16
It was felt that including a third group that received no
feedback and simply performed the task a second time was
not educationally “ethical” and unacceptable to the student
body and, therefore, not included in the present study
format.
Finally, it is difﬁcult to ensure that the quality of
feedback provided in the DEF group was consistent across
trainers and from student to student. Although all experts
met and reviewed videos before the trial in a genuine
attempt to ensure consistency of the feedback they would
provide, there will be a natural variability between assessors.
However, this also represents what would occur in real life,
as opposed to having standardised videos that students
could use as a resource for learning. Genuine consistency
across teaching and assessment is challenging to accomplish.
Every attempt was made to recruit enthusiastic clinicians
with a genuine interest in medical education, as well as
some of the aspects that may be attributed to good
educators.40
More research needs to be carried out to determine what
impact UVF can have on learning simple and more
advanced clinical and surgical skills. It would also be
interesting to determine what impact both DEF and UVF
could have when used in combination. Students may gain
additional beneﬁt from being able to learn the basics of a
skill with UVF, and then have an expert hone what they
have learned. Alternatively, it may prove to be more
beneﬁcial to have an expert teach the skill at an early stage
and use UVF to practice what has been taught to maintain
and further perfect a skill.
The results of this study imply that performance of
simple clinical skills can be enhanced by the ability to self-
review performances. The need for faculty has been
previously suggested as a reason why simulation training is618 Journal of S
82not integrated into training programmes.41 These results
suggest that the presence of faculty confers no advantage
over self-review when basic practical skills are being taught.
UVF, with quality-ensured training videos, could poten-
tially be a resource-efﬁcient method of teaching and
improving clinical skills.REFERENCES
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This was a follow up study, built on the initial investigation by expanding the number of 
students in each group and adding two additional skills. A generic lecture feedback group 
was not used and thus the aim was to establish whether a difference existed between what 
could be considered the gold standard of feedback (expert on a one-to-one basis) versus 
students reviewing their own performance with an expert video as a comparator. Again the 
results established that students’ self-evaluations were not inferior to having an expert 
provide feedback. Like the pilot study the skills involved in the follow-up trial were basic, 
but the added number of candidates included helps to build on the findings of the original 
study.  
There are perhaps two major questions that arise as a consequence of both of these studies. 
The first relates to what is the “learning” significance of these statistically significant 
findings. Whilst a significant level of improvement was demonstrated both with respect to 
checklist scores and global skills, it is difficult to determine whether statistical findings 
equates to students moving from being unable to perform a task safely to becoming more 
competent. However, it would be reasonable to expect that having the technology to record 
oneself performing a task and being able to self-criticise would aid learning a skill.  
The second question regards learning a skill as opposed to be performing a skill. The findings 
from this study demonstrate that there is an improvement in performance over a short time 
period. Learning would equate to skill retention over a prolonged period of time.  This 
requires further investigation but the facility to review one’s own performance is likely to 
enhance the learning experience. This mechanism of learning should help reduce the burden 
on trainer time and develop the skills for self-appraisal. There is a known performance-
learning paradox, where short-term improvement does not equate to long-term learning. It
may be that the unsupervised feedback used within this study engages student self-
discrimination and allows skills to be learned.  
3.3.3 Use of domain versus tick box assessment 
Within both of these studies checklist scores and global scores were used to score candidates. 
The use of both of these measures is common place within OSCEs and other high stakes 
measures as a means of standard setting. This involves plotting checklist scores against 
global scores and using regression analysis to determine the pass mark. Its benefit is in 
assessments where the examiner is able to witness the performance of the candidate and 
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formulate an impression of their ability as well as scoring on a checklist. The benefits of this 
method include its ease of use for examiners, and reliability. It may also be used to identify 
problems with a particular assessment station. It is however vital that examiners understand 
what constitutes a borderline candidate so that the global impression formed is consistent.  
In these manuscripts no pass or fail mark was determined. Rather the aim was to determine 
whether an improvement in scores can be achieved using the feedback mechanisms employed 
and whether global scores saw similar improvement.  
3.4 Discussion 
One of the advantages of the more technologically advanced simulators is their ability to give 
feedback. This may be on the efficiency of movement to complete a task, or a record of any 
mistakes made. Feedback is vital component in learning surgical skills, often providing a 
source of motivation and information75. Having this as an inbuilt tool greatly enhances the 
simulator as a device for learning. It is also important that an individual reflects on their own 
performance when using these tools. Resuscitation models have developed to the point that 
they can have audible heartbeats and heart traces that may change as different interventions 
are instituted. One of the most realistic features of these models is that even after doing 
everything correctly the “patient” may still die. The value of feedback from the trainer and 
the simulator (where possible) is invaluable. Unfortunately, in real life, even when everything 
is done correctly the desired outcome is not always attained.  
Mastery of a surgical skill is achieved through drill, repetition and practice79. Simulators 
proved an ideal aide to this, in a safe reproducible environment. Skills can be learnt 
individually and gradually built up until all the steps can be put together. Further practice can 
be continued until a level of automaticity is reached. In a well-designed simulator these skills 
should be directly transferable to real life scenarios. Skills learnt using simulators have been 
shown to be directly transferable to real-life situations80,81. However, nothing is quite like 
performing the procedure on a real patient. While confidence that one can complete the task 
should have been gained by using these tools there is always a higher level of stress involved 
in doing it in “real life” the first few times. 
With the training hours available for surgeons on the decline, reliance on volume of exposure 
to achieve the appropriate skills will soon not be possible. In this country compliance with the 
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EWTD, the 48-hour-week and no extension to the years spent in training mean that an 
alternative method to learning and honing skills is required. Simulators will allow training to 
be tailored to the student’s needs, and will allow students to be able to practice the skills they 
feel weak at until techniques become second nature. 
3.5 Chapter Conclusions 
Whilst WBAs have become widely used and accepted within the surgical curriculum there 
remains some concern regarding their overall reliability and validity. They have the potential 
to enhance training and ensure timely and useful feedback is provided. A lack of quality 
feedback is a common complaint from students both medical and from outside medicine82. 
One of the important benefits of performing WBAs is as an aid to picking up trainees that are 
struggling. Their proper use may help identify those in difficulty at an early stage and serve 
as an aid to remedying problems.  
Whilst WBAs are a key feature of ensuring feedback within the new curriculum, changes in 
training have meant an increasing trend to use towards technology and simulation to aid 
training and provide feedback. The two randomised trials included within this thesis have 
determined that review of one’s performance, either with an expert, or by self-evaluating can 
lead to a significant improvement in performance of a simple clinical skill. Whilst it is not 
clear if the findings from these papers can be extrapolated to more advanced technical skills, 
they may ease the burden on requiring trainers for simpler skills, and could be used to help 
teach more complicated clinical skills in stages. Further evaluation into the use of this 
technology is required to establish how it can be best used.  
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Chapter 4: Perceptions of Formative 
Assessments.  
Theme 3: Perceptions of formative assessment 
1. Phillips AW, Madhavan A, Bookless LR, Macafee DA. Surgical Trainers’ Experience 
and Perspectives on Workplace Based Assessments. J Surg Educ. 2015 Sep-
Oct;72(5):979-846
2. Phillips A, Lim J, Madhavan A, Macafee D. Case-based discussions: UK surgical 
trainees’ perceptions. Clin Teach. 2016 13(3): 207-2127
3. Nesbitt CI, Phillips AW, Searle RF, Stansby G. Student views on the use of two styles 
of video-enhanced feedback compared to standard lecture feedback during clinical 
skills training. J Surg Educ. 2015 Sep-Oct;72(5):969-738  
This chapter looks at student perceptions of the feedback that has been discussed 
through the previous chapters. The first paper reviews the perceptions of trainers on 
WBAs. There has been little work looking at their views (as opposed to trainees) and the 
aim was to try and identify what issues consultant trainers had.  
The second paper involves a qualitative study on the use of CBDs in Surgical Training. 
This was a large study producing important themes that trainees raised regarding CBD 
usage that are applicable to all WBAs. Given the restrictions of the journal article for 
discussing this piece of work an expanded discussion of the methodology and limitations 
has been included.  
The final paper looks at student views on the video feedback that was provided for the 
trials in the previous chapter. This was to determine whether the self-review was 
regarded as acceptable and beneficial.  
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4.1 Introduction 
Training programmes, both undergraduate and postgraduate, aim to produce clinicians that 
are able to deliver a high level of patient care. In order to do this training must be of a high 
quality. One large retrospective study, involving over five million cases performed by over 
4000 surgeons and evaluating outcomes from US surgical residency programmes 
demonstrated that graduates from the top quintile of a training programme experienced 30% 
fewer complications than those from the lowest quintile83.  
Chapter 2 illustrated how surgical training has shifted in the UK, and has shown that good 
quality training exists, and technically demanding procedures can be learned within the 
confines of the new curriculum. Chapter 3 has looked at the validity and reliability of WBAs 
which have been integrated into the new curriculum, and evaluated the use of other feedback 
mechanisms in learning simple technical skills.  
The aim of the papers in this chapter was to evaluate the perspectives of trainers and trainees 
on these mechanisms for enhancing training.  
4.2 Why Study Perceptions? 
Understanding the perceptions of those involved in using WBAs, both as students and as 
trainers, is vital in determining how they are used day-to-day. Each assessment can be 
thought of as a discrete encounter, the parameters of which are established by the trainer and 
trainee and may vary between encounters, and as those involved change. In essence, no two 
WBAs will be the same, but how one trainer conducts a CBD or PBA may be very different 
from how another conducts it.  
Views regarding the actual mechanism of the assessment may influence how the process is 
enacted. A number of other parameters may influence how it is conducted including the 
relationship between assessor and trainee, the perceived difficulty of the task and the 
understanding of the stakes involved. Although guidelines exist as to how WBAs should be 
conducted, and many trainers will have undergone courses, WBAs may be adapted to suit the 
purposes of the individuals involved. Thus trainees’ and trainers’ perceptions of how 
they participate in and enact WBAs are important, in terms of both how assessments are 
constructed and how they are utilised.  
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4.3 Surgical Trainers’ Experience and Perspectives on Workplace 
Based Assessments. Paper and commentary  
Phillips AW. Madhavan A, Bookless LR, Macafee DA. Surgical Trainers’ Experience 
and Perspectives on Workplace Based Assessments. J Surg Educ. 2015 Sep-
Oct;72(5):979-846 
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Surgical Trainers’ Experience
and Perspectives on
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†Department of General Surgery, James Cook University Hospital, Middlesbrough, United KingdomBACKGROUND: Workplace-based assessments (WBAs)
were designed to provide formative feedback to trainees
throughout their surgical career. Several studies highlight
dissatisfaction with WBAs, and some feel they lack validity
and reliability and exist as a “tick-box exercise.” No studies
have looked at the attitudes of the assessor.
AIM: The aim of this study was to evaluate perceptions and
experience of the 4 intercollegiate surgical curriculum
programme WBAs by assessors.
METHODS: An 18-item electronic questionnaire, including
6-point Likert scoring questions, was e-mailed to all surgical
program directors for distribution to general surgery trainers
within their deanery.
RESULTS: In total, 64 responses were received. All trainers
had been trained in using WBAs. Trainers had the most
experience with procedure-based assessments (PBAs)—72%
of trainers had completed more than 25 PBAs. Trainers felt
PBAs were the most beneﬁcial WBA, and both PBAs and
case-based discussions were regarded as signiﬁcantly more
useful than mini–clinical evaluation exercise (p o 0.05).
More than 74% stated that WBAs were mainly initiated by
trainees, and only 10% had speciﬁc sessions allocated to
complete WBAs.
CONCLUSION: WBAs are regarded as beneﬁcial to train-
ees. The results suggest that assessors feel case-based
discussions and PBAs, which assess higher thinking and
practice of complex practical skills, respectively, are signiﬁ-
cantly more useful than assessments involved in observing
more straightforward clinical and procedural interactions.
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mini clinical evaluation exercise
COMPETENCIES: Practice-Based Learning and ImprovementINTRODUCTION
Workplace-based assessments (WBAs) have been adopted
throughout medical curricula. Within the United Kingdom,
they have become an integral component of the new surgical
curriculum—the intercollegiate surgical curriculum pro-
gramme (ISCP).1 Their primary function is to provide
formative feedback to surgical trainees through a variety of
styles. These included providing feedback for practical skills
using direct observation of procedural skills and procedure-
based assessments (PBAs) and enhancing clinical learning
using mini–clinical evaluation exercise (mini-CEX) and case-
based discussions (CBDs). Furthermore, they serve to provide
evidence of learning, attainment of skills, and aid trainers in
identifying those struggling in performing tasks. The value of
WBAs has been strongly linked to trainer implementation2;
thus, determining assessor perceptions is an important factor
in potentially improving these assessments’ potential effect.
Current surgical training in the United Kingdom is
divided into early “core training” years, where trainees are
required to achieve relevant competencies and the member-
ship exam, before participating in a national selection
process to gain entry into “higher surgical training.” At
each of these levels, trainees rotate between posts that
usually last 6 or 12 months. The entire program is held
together by the ISCP. This was introduced in 2007 and
serves to act as a complete curriculum that uses an onlinerectors in Surgery. Published by 1931-7204/$30.00
http://dx.doi.org/10.1016/j.jsurg.2015.03.015
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TABLE 1. Demographics of the Assessors
Male:female 54:10
Full time:part time 60:4
Number of years qualiﬁed as consultant
o5 13 (20%)
5-10 24 (38%)
410 27 (42%)
Used WBAs as a trainee 11 (17%)platform enabling trainees to maintain a portfolio, access the
syllabus, and record formative assessments. As it has
evolved, areas for recording other achievements and reﬂec-
tions have been added. Trainees are required to demonstrate
satisfactory progression at annual reviews of competence
progression and use WBAs as evidence toward this.3
Several studies have highlighted a level of dissatisfaction with
the WBAs that form part of this new curriculum. Trainees have
commented that they felt they lacked validity and reliability and
have become no more than a tick-box exercise.4 A part of this
stems from a lack of engagement with these new tools by both
trainers and those being assessed. The ISCP curriculum placed
an emphasis on trainees to take responsibility for their own
training and ensure that they had obtained the requisite
assessments to evidence their competence. In addition, dean-
eries produced their own guidance on how many WBAs of
each type are required in each year of training. It is emphasized
that trainees regularly perform WBAs throughout posts rather
than completing them in the last few weeks where they can be
more conﬁdent in performing well.5
WBAs have the ability to help demonstrate both com-
petence and performance. The former forms the penulti-
mate level of Miller’s pyramid (shows how)—being able to
meet a preset checklist of what is required—whereas the
latter demonstrates ability at the highest level of Miller’s
pyramid (does) and is close to representing actual practice.6
These assessments may serve to formalize training techni-
ques that have been occurring for generations; however,
their real value, provided they are used correctly, is ensuring
trainees get appropriate and regular feedback and as such
should be used regularly throughout each training post.
Despite the debate about their usefulness, and several
studies looking at the attitudes of trainees, no studies have4
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Web Based
Course
CD/DVD
FIGURE 1. How trainers have been educated
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92looked at the attitudes of those participating in these
assessments as the assessor in any medical specialty.
The aim of this study was to survey surgical trainers in
the United Kingdom who are frequently assessing WBAs to
evaluate their perceptions and experience of how these tools
are being employed within the ISCP.METHODS
A web-based electronic survey was undertaken. This com-
prised 18 questions, including demographics, the experience
of assessors with WBAs, their training, and perceptions and
usage of WBAs. Likert scoring questions were based on a 6-
point scale to discourage respondents from taking neutral
viewpoints. Furthermore, space for free-text comments on
opinions of WBAs was provided. The questionnaire was
designed along the principles by Cohen et al.7
General surgery deanery program directors were contacted by
e-mail and were asked to forward the questionnaire to
consultant general surgical trainers within their deanery. Further
request e-mails were sent on 2 occasions to those deaneries
where no responses were obtained at 1-month intervals.Data Analysis
Data from all questionnaires was collated, and statistical
analysis with a Mann-Whitney U test was used for
comparison of Likert scoring questions. A p o 0.05 was
considered signiﬁcant.
Thematic analysis was performed manually. An initial
coding structure was developed and evolved with iteration
to identify the main themes that emerged.RESULTS
In total, 18 program directors were contacted. A total of 64
responses from general surgeons were received from 9
different deaneries. Of those that responded, 54 (85%)
were men and 60 (95%) were employed full time (Table 1).
Only 11 (17%) had experience of using WBAs as a trainee.
Figure 1 shows the type of training assessors have been given23
24
43
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as to workplace-based assessment use.
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FIGURE 2. The trainers’ experience in work-based assessments.for using WBAs; all trainers had received at least 1 form of
instruction in their usage. A mean score of 5 of 6 was
reported on the question of “how knowledgeable are you on
how WBAs should be conducted.”
Assessors indicated varying experience with each of the 4
types of WBA being evaluated. PBAs had clearly been
employed most frequently by trainers, with the mini-CEX
being used least frequently (Fig. 2).
It was noted that few trainers in the survey indicated that
they initiated WBAs. More than 74% of trainers stated that
the WBAs were nearly always initiated by the trainees.
Furthermore, only 10% of trainers stated they had speciﬁc
sessions allocated for conducting WBAs.
Trainers had varied opinions on WBAs. More than 65%
of trainers felt that WBAs aided higher surgical trainees
(HSTs). However, only 30% of trainers felt WBAs were
useful for training core surgical trainees (CSTs). Mini-CEXs
were deemed a more useful tool for assessments in CSTs
than HSTs, although this did not reach statistical signiﬁ-
cance. Further, 70% of trainers felt that PBAs were the most
beneﬁcial WBA in training (Table 2). Overall, 80% felt
trainees need to complete a minimum of 15 PBAs per year.
In comparison with PBAs, trainers felt fewer CBDs and
CEXs needed to be completed annually, with 60% express-
ing trainees should only need to complete a minimum of 10
or less a year (Fig. 3). PBAs and CBDs were regarded as
being signiﬁcantly more useful than mini-CEXs (p o
0.05), and PBAs were seen as signiﬁcantly more useful than
direct observation of procedural skills (Tables 3 and 4).
Slightly more than half (56%) of trainers felt the
performance of trainees at WBAs had an effect on alteringTABLE 2. Likert Scale Illustrating Trainers Views of the Usefulness o
Work-Based Assessment 1 (Not Valuable) 2 3
Case-based discussions 2 9 1
Clinical evaluation exercises 4 10 1
Direct observational skills 4 7 1
Procedure-based assessments 2 6
Journal of Surgical Education  Volume 72/Number 5  September
93a trainees learning needs. Consensus among trainers was
that minimum number of assessments required per year of
training should be varied depending on the individual and
their level of training.
Free-text comments revealed a number of recurring
themes from the assessors (Table 5). The most frequent
comments pertained to a lack of time to perform these
assessments; this appeared to be largely owing to no free
time in the working week, the feeling that they were time
consuming to complete, and that there was sometimes a
“rush” toward the end of a placement to ﬁll the requisite
numbers of assessments. There was also a feeling that
assessments should not be chosen by the trainees as this
allows them to pick cases they are comfortable with. Other
commonly expressed views included that they were only
useful if done properly. Some felt they had not received
adequate training and that the online form did not allow
any ﬂexibility. Finally, a number of trainers expressed the
view that WBAs added to an ever-increasing burden of
“paperwork” (Table 5).DISCUSSION
WBAs have become an integral component of most medical
curricula, and surgical trainees in the United Kingdom must
undertake a mandatory number of these assessments each
year.8 Several studies have reviewed their use and the
attitudes of trainees, but hitherto no studies have evaluated
the attitudes of those involved in doing the assessment.8-10f WBAs as an Educational Tool
4 5 6 (Very Valuable) Mean Rating
0 12 23 8 4.08
8 11 17 4 3.59
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9 6 22 19 4.51
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FIGURE 3. Respondents’ views on how many of each type of WBA trainees should complete.The results from this study have demonstrated that
generally these assessments were perceived as beneﬁcial to
trainees, with PBAs being particularly regarded in a positive
light. These are nearly always used with HSTs to assess
more advanced technical tasks and allow an operation to be
broken down into steps, enabling complicated procedures to
be learnt in stages and also for improvement to be
demonstrated. CBDs were also viewed as very beneﬁcial,
with trainers feeling they were equally beneﬁcial to HSTs
and CSTs. The advantage of the CBD is that it can be
tailored to a trainee’s level and be used to encourage higher
thinking. Mini-CEXs were viewed as less useful and
perceived as being less beneﬁcial to HSTs than to CSTs,
although this did not reach statistical signiﬁcance. This
might be a reﬂection on the fact that HSTs should be
competent at many of the tasks mini-CEXs are good for
assessing, including history taking, examination, and gaining
consent. Further, trainers had less experience at using mini-
CEXs possibly because they feel that it is a less useful tool and
consequently only bare minimum numbers of these are
completed; another explanation may be that the mini-CEX
is frequently conducted by nonconsultant assessors—such as
HSTs for core trainees, resulting in consultants having less
experience with this assessment. In contrast, trainers had moreTABLE 3. Comparison of Likert Scores for Each WBA
Compared WBAs p Value
PBA vs CBD 0.0512
PBA vs mini-CEX 0.0003
PBA vs DOPS 0.0193
CBD vs mini-CEX 0.048
CBD vs DOPS 0.61
Mini-CEX vs DOPS 0.16
DOPS, direct observation of procedural skills.
Bolded p-values are signiﬁcant.
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94experience with PBAs and CBDs, reﬂecting the additional
value placed on these assessments.
Despite their intended use as formative assessment tools,
there is increasing evidence that WBAs are being incorrectly
viewed by trainers and trainees as a summative, rather than a
formative, assessment.8 There appears to be a tendency for
the current era of postgraduates, traditionally subjected to
summative examinations at every stage of their lives, to
approach WBAs with a similar, summative mindset, thereby
minimizing their underlying objective. This may be exacer-
bated by the small number of consultants who have actually
used these assessment tools as the trainee, and then during
their inception and piloting. The General Medical Council
feel that WBAs should be used as formative assessments,
and there has been a move to rebrand these “assessments”
across all specialties as supervised learning events to empha-
size their importance in learning rather than assessment.11
(supervised learning event should be regarded as an
umbrella term that includes any interaction between trainer
and trainee that leads to feedback and learning). With the
appointment of new consultants who have had experience
with WBAs within their own training, their formative
importance may be more fully appreciated.
The free-text comments revealed that many trainers felt
they had inadequate time to perform assessments and thatTABLE 4. Likert Scale Illustrating the Trainers' Views on the
Usefulness of WBAs for Core Surgical Trainees (CSTs) and
Higher Surgical Trainees (HSTs)
Work-Based
Assessment
CST Mean
Likert score
HST Mean
Likert score
p
Values
Case-based
discussions
4.03 3.97 0.94
Clinical
evaluation
exercises
3.84 3.59 0.41
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TABLE 5. Thematic Breakdown and Representative Comments From Free-Text Section Asking Trainers for Their Opinions on WBAs
Assessors Free-Text Comments Theme
More time is needed to use them properly. Time to do
assessmentsTime in job plan very inadequate.
Very little time in a consultant’s schedule to do justice to everything about ARCPs. Trainees
invariably bring these by the end of the rotation.
Perception that they take a long time is off-putting for trainers and trainees, but they can easily
be incorporated into routine practice.
A good idea—short on quality and evidence, I’m afraid. Value of WBAs
I have been trained in the use of WBAs and understand the theory and practice of them. I have to
say that I think their greatest use is as an educational tool either to cover areas where a trainee
has been lacking or to provide evidence that certain areas of the curriculum have been covered
if this cannot be done through normal clinical practice.
Valuable if utilized appropriately.
I don’t have any experience of how the data generated by WBAs is used—e.g., by educational
supervisors, or at ARCPs.
Need to be formalised, i.e., the trainee can be selective about the cases that they wish to submit
for assessments. There should be no choice–all should be included; the results should be formally
assessed to ensure progress against a standard.
Case selection
I think it has added very little to training except more paperwork. We performed these before but
didn’t necessarily document them.
Increased
“paperwork”
Sometimes the WBAs are a bit nonﬂexible to use in certain situations. Flexibility of
assessments
ARCP, annual reviews of competence progression.this perhaps needs to be given more emphasis in job
planning. The time-consuming nature of WBAs has been
previously documented as reasons for them not being
performed.12,13 There have been some suggestions that
they should be written into the job plan of trainers to
ensure they are conducted13 or planning them into clinical
activities to try and minimize any ﬁnancial burden.14 It was
suggested by some respondents that WBAs have indeed
been performed through the ages but ISCP serves to
formalize “what we have been doing all along.” Although
this may be true, formalizing these assessments confers a
number of beneﬁts. It allows both trainees and trainers to
monitor progress over time and should give trainees more
regular one-to-one interaction with their trainer. Several
trainers commented that trainees should not be choosing
cases as it allows them to be selective, which may potentially
be not challenging and not beneﬁcial; paradoxically, very
few allocated speciﬁc sessions in their timetable to conduct
these assessments, or admitted to initiating WBAs, which
would potentially mean WBAs were more challenging and
were more useful. Formalizing these WBAs also encourages
“triangulation” of assessment, with multiple assessors con-
ducting the same assessment and on multiple occasions,
which is needed for each assessment to be reliable and valid.
The electronic portfolio structure of the ISCP has gone a
long way in trying to minimize the “added paperwork”
perception of these assessments. However, some hospital
technology may make completing them painfully slow, and
there has been suggestion that access to computers can also
be inhibiting.15 Phone “apps” have been developed that
may help speed up the process; moreover, the ISCP now has
its own app to facilitate easy WBA completion. A furtherJournal of Surgical Education  Volume 72/Number 5  September
95option would be to encourage trainees to conduct regular
self-assessment using the same WBAs, which will ensure
they think and reﬂect on their daily care, and these can then
be reviewed by the educational supervisor who can correlate
self-assessments with their own interactions with the trainee.
This may serve to reduce the amount of “paperwork” for
assessors and establish a greater portfolio of evidence.
The trainers who participated in this study were a
representation of those involved in training from across
the country. Invitations were sent through the program
director in each deanery. In total, 64 responses were
obtained, which is likely to be large enough to have
obtained responses from those with a spectrum of attitudes
toward WBAs. However, the authors estimate that this
represents less than 10% of those involved in training,
which is a potential shortcoming of this study. Furthermore,
this type of survey is subject to self-selection bias in that
responses are more likely to come from those who are
enthusiastic about the use of WBAs; however, equally it
may lead to those who have strong feelings against these
tools participating. Despite this, the demographics sug-
gested that the views were not greatly polarized, and
participants had good experience using WBAs. All trainers
who responded had received some form of training in
WBAs, which is a much higher proportion than that was
found among psychiatry trainers,16 and most trainers felt
that they had a good knowledge of how work-based
assessments should be conducted. However, it is difﬁcult
to determine whether the assessors’ perceptions of how they
should be conducted correlates with ISCP intentions.
Indeed this requires further evaluation. Both within this
study and in the studies that have investigated trainee/October 2015 983
viewpoints, it was felt that any failing of a WBA was often
due to incorrect use.9 A previous study reviewed the effect
of assessor training on performance and found that there
was little difference in raters who had attended a workshop
and their control group who had not, although they did ﬁnd
that the course improved trainers conﬁdence in using the
tool.17 There has been a suggestion that clinical rater
training programs are of little beneﬁt,18 possibly owing to
the programs themselves being ineffectual, or possibly due
to raters being “impervious to training.”19 There has been
no formal review to investigate the effect of various training
methodologies on how surgical trainers conduct WBAs, but
the mixed comments from those in this study suggest a split
between those that have embraced conducting the assess-
ments and those that feel they are of limited educational
value, a group that may be impervious to training.
A review of WBAs by the Academy of Medical Royal
Colleges of the United Kingdom in 2009 suggested wide-
spread confusion regarding standards, methods, and goals of
WBAs, which has prompted increased cynicism within the
profession.20 Our results suggest that assessors feel there is a
real beneﬁt for trainees in conducting WBAs particularly
when used to teach complex practical skills (PBAs) and
when used to encourage higher thinking (CBDs), whereas
trainers feel they need more time to perform the assessments
in the correct fashion and that the online forms provided
need to allow a greater degree of ﬂexibility.REFERENCES
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A number of studies have evaluated what trainees have thought about WBAs.  Pereira and 
Dean evaluated student views of the new ISCP curriculum at two years after its inception and 
then four years after that84,85. Their initial findings indicated a great deal of dissatisfaction 
with ISCP and a feeling that there was a lack of validity with the formative assessments that 
were integrated into it. Their online survey of over 500 surgical trainees indicated 49% of 
trainees felt the assessments were poor or very poor, and 41% felt that the changes had 
impacted negatively on their training. Their follow up survey four years later demonstrated 
that trainees generally felt there had been some improvement in with ISCP with much less 
negative feedback and an overall feeling that the new curriculum had a “neutral” impact on 
training.  
Other studies have shown that medical students have negative perceptions towards WBAs86. 
Ali and Goh received responses from 115 final year medical students who indicated that 90% 
had benefited from WBAs86. However, perception of WBAs was influenced by whether they 
had a good understanding of WBAs. A number of students had negative perceptions towards 
WBAs which could potentially continue on into their postgraduate training. De Jonge et al 
found that different perspectives affect acceptance of WBAs87. Interestingly students 
identified a number of obstacles to WBA use that correlate well with the obstacles that 
postgraduate students and trainers identified6,7. These obstacles included a lack of time, lack 
of trainer availability, lack of engagement and a view that WBAs are essentially a tick box 
exercise.  
This survey on trainers’ experience was the first attempt to evaluate what trainers rather than 
trainees thought about WBAs. It was carried out as an online questionnaire circulated to all 
the surgical programme directors in the UK who were asked to forward the online 
questionnaire to all the educational supervisors in General Surgery within their Deanery. It is 
difficult to ascertain what the response rate actually was, and only 64 replies were obtained 
which is likely to be under 10% of the educational trainers nationwide. However, it was felt 
that this did provide a snapshot of trainers’ perspectives.  
The findings from this study were interesting, particular as they provided a first impression of 
what the trainers rather than trainees thought about the assessments implemented within the 
“new” curriculum. Whilst most (65%) trainers felt that WBAs were useful to higher grade 
trainees this dropped to only 30% feeling it was useful for more junior trainees. Another 
important finding was the agreement that assessments should be varied in number according 
to each individual trainee, their needs and their level of training.  
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The free text comments were extremely revealing from this study. They informed that a lack 
of time was the overwhelming obstacle to their usage, but also a concordance with findings 
from other studies that inappropriate completion rendered any assessment redundant and that 
WBAs added to an ever-growing volume of “paperwork” for consultants.  
An increasing importance is placed on trainers being properly recognised88. The findings 
from this study provides evidence towards ensuring that in the future trainers should have 
appropriate time built into job plans such that they can maintain a high standard of training. 
Surgical training can never move completely away from an apprenticeship model- the very 
nature of being in theatre with a consultant and performing an operation ensures this will 
continue to be the case, but there needs to be provision for time to ensure non-operative skills 
are taught and assessed. 
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 SUMMARY 
 Background :  An increasing 
emphasis on accountability led to 
the development of the 
Intercollegiate Surgical 
Curriculum Project ( ISCP ) in the 
 UK . A major feature of  ISCP was a 
focus on competence with the 
institution of formative assess-
ments to aid learning and provide 
portfolio evidence. Case- based 
discussions ( CBD s) are one of the 
main formative assessments used 
at all stages of training. The aim 
of this study was to review the 
use of  CBD s by surgical trainees 
to determine if and when they 
are useful, and whether they are 
perceived as being used correctly. 
 Methods :  Semi- structured 
interviews were carried out with 
both higher and core surgical 
trainees. Inductive reasoning 
principles were used to analyse 
and interpret the responses to 
open questions. Common 
themes were determined and 
thematic analysis was carried 
out. 
 Results :  Forty- two surgical 
trainees (21 core and 21 higher 
trainees) were interviewed. Core 
trainees felt that  CBD s were 
more likely to be used correctly, 
and both groups thought that 
they were a positive feature of 
training. Few stated that they 
were used to shape training 
needs. Positive themes identi-
fi ed included the provision of 
feedback, identifying learning 
portfolio evidence and encour-
aging refl ection. Negative 
themes included a ‘tick- box’ 
mentality and that the value 
was diminished by a lack of 
engagement with the process 
from trainers. 
 Conclusion :  Trainees regarded 
 CBD s as a positive feature 
allowing the discussion of 
complicated cases, and encourag-
ing higher thinking and refl ec-
tion; however, concerns were 
raised regarding their implemen-
tation , which has led to a 
diminishing of their value. 
 Case-based 
discussions 
are one of the 
main formative 
assessments 
used at all 
stages of 
 training 
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 INTRODUCTION 
 Since 2007, case- based discussions (CBDs) have been one of the key 
workplace- based assessments 
(WBAs) within the Intercollegiate 
Surgical Curriculum Project 
(ISCP). 1  The need for WBAs was 
multifactorial: the implementa-
tion of the European Working 
Time Directive in the UK led to a 
reduction in learning opportuni-
ties, and a more robust method 
of assessment was required 
because of increased public 
scrutiny and emphasis on patient 
safety. 2,3  
 The basic premise of the CBD 
is an in- depth discussion 
between a trainee and a trainer 
to explore the trainee ’ s clinical 
knowledge and reasoning around 
a specifi c topic or patient 
encounter. 4  As assessment tools, 
CBDs explore analysis, synthesis 
and evaluation (the higher 
elements of Bloom ’ s taxonomy) 
by encouraging trainees to refl ect 
on learning and to identify 
development needs. CBDs are 
reported to have ‘face validity’ by 
‘direct observations of workplace 
tasks’, and ‘content validity’ by 
being ‘blueprinted against all the 
standards of  Good Medical 
Practice ’, which are the General 
Medical Council ’ s standards of the 
duties of a doctor. 5,6  
 Although validity research on 
CBDs for doctor specialities has 
been performed, there is little 
information regarding CBD 
validity for surgical training. 7  
With this lack of evidence, the 
aim of this study was to evaluate 
the use in practice of CBDs by 
trainees, and their perceived 
educational acceptability and 
utility. 
 METHODS 
 Data collection 
 Recruitment was from surgi-
cal trainees in two deaneries 
(regional geographical organisa-
tions for postgraduate training) 
in the UK. Higher general surgery 
trainees from all subspecial-
ties were included. A total of 25 
higher surgical trainees (HSTs) 
were contacted, and 21 chose to 
participate in the study. Core sur-
gical trainees (CSTs) came from 
a wider range of surgical special-
ties, including paediatric surgery, 
otorhinolaryngology, maxillofa-
cial surgery, plastic surgery and 
general surgery. Twenty- one core 
trainees were contacted, and all 
chose to participate. Participants 
were recruited equally from each 
deanery. 
 Interviews were conducted by 
the same member of the research 
team. A semi- structured interview 
guide was used to gather views 
on: the usefulness of CBDs; the 
positive features of CBDs; how 
they are used to shape learning 
needs; and good and bad 
experiences of CBDs. The inter-
views averaged 17 minutes, were 
audiotaped, and transcripts were 
verifi ed by the interviewer and 
another member of the research 
team. 
 Data analysis 
 Interview data were analysed 
using thematic analysis. 8  Initial 
coding was carried out by two 
researchers (AWP and JWL) by 
identifying the prevalent themes 
inductively. 9  A subsequent review 
of themes was carried out using 
a constant comparative method 
of analysis to refi ne emerging 
themes. Once a comprehensive 
code structure had been de-
termined, each transcript was 
re- coded. 
 RESULTS 
 A total of 42 surgical trainees 
were interviewed, with equal 
numbers of CSTs and HSTs. 
Interviewee responses demon-
strated that a greater number 
of CSTs than HSTs felt that CBDs 
were used correctly, and an equal 
number (29%) felt that they were 
used to shape training needs. 
Nine (43%) CSTs compared with 
13 (52%) HSTs felt that the 
usefulness of CBDs depended on 
the grade of the trainee, being 
more useful at junior levels of 
training. 
 Three broad themes emerged 
during the analysis that refl ected 
the important role that CBDs can 
play. These included: teaching and 
feedback; mentoring; and devel-
opment. Sample comments from 
each of these areas by both CSTs 
and HSTs are shown in Tables  1 
and  2 . 
Teaching and feedback 
 The teaching theme was fre-
quently coded, and demonstrated 
that trainees valued CBDs to 
allow them to question their 
trainer, and to be questioned 
and to explore themes. This was 
coupled with the idea that they 
could be used to revise topics 
as well as to provide a base for 
learning new material. Indeed, 
trainees appeared to relish the 
opportunity that CBDs gave for 
discussing a case in greater 
depth than they would nor-
mally have the opportunity for; 
however, there was some concern 
from respondents that discussions 
could be rushed, which detracted 
from this opportunity. 
 Feedback was another theme 
to emerge. Although not always 
positive, it was provided with a 
caveat that it should be honest 
and constructive; however, there 
was also a concern from some 
that the feedback received was 
rarely useful (Table  1 ). Core 
trainees were generally more 
positive about the feedback 
provided, although there was an 
indication that the ‘style’ of 
individual trainers impacted 
heavily on the feedback provided. 
 Mentoring 
 Trainees felt that CBDs gave an 
opportunity to sit with mentors 
and have a one- to- one discus-
sion about a case. There was real 
value placed on the ‘protected’ 
opportunity to have a senior 
colleague advise them and act as 
a ‘mentor’. This was particularly 
 There is little 
information 
regarding 
CBD validity 
for surgical 
 training 
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true with CSTs, whereas HSTs 
often felt that CBDs were a 
formalisation of discussions that 
would naturally occur. 
 The CBDs also gave trainers a 
good insight into the trainee ’ s 
ability, and hence could be used 
to plan learning needs appropri-
ately. Although CBDs are formally 
required in the ISCP to demon-
strate competencies and improve-
ment, trainees perceived that the 
way in which CBDs were conduct-
ed varied, with some trainers 
using it as a ‘mini- viva’. 
 Development 
 There were mixed views by 
trainees regarding the impact 
of CBDs in their development. 
Frequently CBDs were regarded as 
a ‘tick- box’ exercise used to fulfi l 
requirements stipulated by train-
ing committees. This was further 
 There were 
mixed views 
by trainees 
regarding 
the impact of 
CBDs on their 
 development 
 Table 1 .  Comments from core surgical trainees in each domain 
 Theme  Dimension  Comment 
 Teaching and 
learning 
 Questioning  ‘[CBDs] allow one to think beyond the textbook’ 
 Questioning  ‘…allow you to discuss a case in depth and look at all aspects of patient care’  
 Questioning  ‘A CBD on diverticulitis with an atypical clinical presentation. The atypical presenta-
tion encouraged logical “outside the box” thinking’  
 Feedback  ‘CBDs allow constructive feedback. It is best from a consultant who appreciates your 
grade. Registrar feedback tends to always be positive, but consultants will tell you how 
it is.’  
 Feedback  ‘CBDs rarely provide useful feedback, they are done as a task rather than to promote 
learning, due to lack of time’  
 Feedback  ‘Colorectal clinic – consultant sat in for history and exam and feedback. Excellent 
quality of feedback, went over all aspects of exam, history and differential diagno-
sis. Seemed to know what was expected and what appropriate feedback was.’  
 Feedback  ‘It allowed protected feedback time to discuss the boundaries of knowledge base.’  
 Learning  ‘Allows you to discuss a case into depth and review all aspects of patient care and 
 going back to basics of physiology, anatomy, pathology and ethics.’  
 Learning  ‘Consultants often direct me to certain papers or areas that I need to read up on 
following a case-based discussion’  
 Learning  ‘Through CBD I was able to not only discuss basic medical management but revise 
ethical and safeguarding issues.’  
 Mentoring  Time  ‘I think they are also an excellent opportunity for juniors to actually sit down 
with their trainers and gauge what level they are at and where they need to be 
heading.’  
 Time  ‘The eventual comments logged on ISCP are irrelevant, the value is in the time spent 
discussing the case.’  
 Planning  ‘CBDs provide the opportunity to…identify future learning needs’ 
 Assessor  ‘…some consultants are not interested/do not seem to know ISCP very well’  
 Assessor  ‘the Consultant took history and formulated management plan and told me that 
counted as a CBD’  
 Development  Evidence  ‘CBDs provide some attempt at facilitating learning and providing required evidence’  
 Evidence  ‘When minimum number to reach before appraisal CBDs can become a “tick box” 
exercise with no attached educational value at all.’  
 Evidence  ‘…they are often done out of necessity rather than as an educational tool, therefore 
they are ruined’  
 Refl ection  ‘They [CBDs] prompt the opportunity to refl ect on interesting/diffi cult cases’ 
 Refl ection  ‘…informed how well you are performing to what is expected’ 
 Refl ection  ‘In acute settings they have been useful as they provide a way to refl ect and rein-
force on clinical situations and what was learnt.’ 
 Refl ection  ‘Discussion of a case that I thought I had managed well, turned out that I could 
have done better. I learnt from the experience.’  
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supported by concerns that they 
were sometimes completed incor-
rectly, which negated their value, 
and that this resulted from both 
trainers and trainees not fully 
engaging with the process. The 
stipulation of minimum require-
ments each year encouraged this 
problem and contributed towards 
incorrect use, with trainees car-
rying out CBDs in an unbalanced 
fashion, mostly towards the end 
of a placement, in order to fulfi l 
these criteria. 
 Both groups of trainees 
commented that CBDs encouraged 
refl ection of their own and other 
people ’ s practice, which subse-
quently lead to improvement. The 
actual process of discussing a 
case meant that some trainees 
could identify areas of improve-
ment themselves as well as 
having them pointed out by the 
trainer. 
 DISCUSSION 
 Case- based discussions (CBDs) 
are used throughout surgical 
training and provide evidence 
for trainee progression. CSTs 
and HSTs had many similar 
views, agreeing that CBDs were 
rarely used correctly and that 
the emphasis was on the trainee 
to initiate the assessment. Most 
trainees felt that CBDs were a 
positive feature of training: this 
was more pronounced at the CST 
level. Both cohorts stated that 
CBDs were rarely used to shape 
training. 
 The HSTs felt that CBDs 
potentially had more benefi t 
during the junior stages of 
training, and that this may be 
because HSTs will frequently have 
more one- to- one contact with 
their consultant through theatre 
and clinic sessions than the CSTs, 
who instead rely on more senior 
trainees for their learning. This 
would explain the extra value 
that CSTs place on these 
assessments. 
 The CBDs encouraged refl ec-
tion, which was valued by all 
training grades, and help to 
provide an insight into learning 
 The CBDs 
 encouraged 
refl ection, 
which was 
valued by all 
training grades 
 Table 2 .  Higher surgical trainee comments 
 Theme  Dimension  Comment 
 Teaching and 
learning 
 Questioning  ‘CBDs allow for the development of closely associated and integrated clinical and 
theoretical knowledge’ 
 Questioning  ‘…they are usually done in a rushed or ad- hoc manner’ 
 Learning  ‘I have undertaken CBDs on emergency cases and then identifi ed that I should do 
a trauma course in coming years. I have also identifi ed areas of weakness in com-
munication through a CBD which I developed by doing a communication course 
recommended by a trainer’ 
 Learning  ‘A CBD when I looked at a case of necrotic pancreatitis with a consultant in upper 
GI. We went through the case and then talked about the fi eld generally. My knowl-
edge was examined but I did not feel as if I was in a viva. This left me at ease and 
more willing to take on new knowledge.’  
 Mentoring  Time  ‘As discussions are usually initiated by myself it doesn ’ t add anything to my educa-
tion as they simply refl ect discussions that would naturally occur’ 
 Assessor  ‘They are very variable in their usefulness for training and education…dependent 
on the teaching style of the trainer. CBDs can range from mini- tutorials which are 
interactive to lectures which are Socratic and idiosyncratic at the same time’ 
 Assessor  ‘…a number of trainers used CBDs only on cases where they had criticism…I did 
learn…but did not fi nd CBDs useful when the trainer adopts a purely viva style as-
sessment’  
 Assessor  ‘The most complicated cases are discussed anyway. This is just a way of formalising 
it so any future blame goes to the assessor’ 
 Development  Evidence  ‘Done as a tick box exercise rather than to actually work though a case with a 
boss’ 
 Evidence  ‘They are carried out as a tick box exercise where are rarely completed correctly’  
 Evidence  ‘A bad experience was when I used cases “discussed” in clinic as CBDs. These cases 
where straight forward and less challenging for my level and it did not involve 
actual discussion to enrich knowledge.’  
 Evidence  ‘They encourage you to refl ect on a case with a senior colleague and benefi t from 
their experience and knowledge in this area.’  
 Refl ection  ‘They allow refl ection and may infl uence a change of practice’ 
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needs and personal develop-
ment. Despite these positive 
themes, however, a recurring 
theme was that CBDs were 
frequently viewed as a ‘tick- box’ 
exercise. 
 Improvements in use 
 Whereas CBDs are viewed posi-
tively, there is a consensus that 
a good CBD is trainer depend-
ent. Trainers must engage with 
the process or their benefi t 
is lost. The General Medical 
Council suggested that WBAs 
should evolve into ‘supervised 
learning events’, and as such 
trainees need to ‘recognise the 
importance of feedback when 
learning new skills and that 
learning should be learner- led’. 10 
Although this is certainly a 
pertinent point, it is also im-
perative that trainers embrace 
the importance of constructive 
feedback and are enthusiastic 
about using any formative tool. 
Furthermore, it is important 
that trainers encourage refl ec-
tion. 11  One method might be for 
trainers to initiate a minimum 
number of WBAs during each 
post. Alternatively, modifi ca-
tion of the current tool into a 
‘mini- CBD’, which would be used 
to record everyday discussions 
about patient diagnoses or 
management, may increase use . 
These could be recorded by the 
trainee, thereby reducing the 
time imposition on trainers, and 
could serve to provide a broad 
spectrum of evidence for annual 
reviews. 
 There also remains the 
question of the appropriateness 
of this assessment. CBDs are 
useful for discussing complicated 
cases in depth at high levels of 
training, and can also be carried 
out on a more basic level for 
junior trainees. This is refl ected 
in the responses achieved that 
were coded in ‘Teaching and 
feedback’ . Placing the emphasis 
on the trainers may reduce the 
incidence of CBDs being carried 
out to fulfi l quotas and enhance 
their overall value. As the trainee 
comments reveal – not all CBDs 
are equal – so perhaps the quality 
of CBDs should be evaluated at a 
trainee ’ s annual review, and 
trainer- initiated CBDs will help to 
address this. Further advantages 
of placing the onus on the trainer 
include the appropriateness of 
case selection, and challenging 
trainees who would no longer be 
able to carefully select cases that 
they feel they will be able to do 
well in. 
 Imposing a minimum number 
of CBDs per year, coupled with 
their generic format, led to many 
trainees regarding CBDs as a 
‘tick- box’ exercise. Rather than 
reviewing the number of assess-
ments at annual reviews, it may 
be benefi cial for all WBAs to be 
reviewed by the trainee ’ s educa-
tional supervisor to help inform 
them about a trainee ’ s progress. 
This may make the assessments 
more relevant as they will then 
be used by a supervisor responsi-
ble for, and familiar with, that 
trainee, rather than by a remote 
panel.  
 There are a number of 
limitations of this study. Trainer 
views were not solicited, which 
would complete the picture. 
Furthermore, although trainees 
were asked about whether CBDs 
were used correctly, exploration 
into whether the trainees actually 
understood how they should be 
used would have been helpful: it 
would have been interesting to 
see if the attitudes of trainees 
correlated with their actual 
performance. 
 CONCLUSIONS 
 Surgical trainees believe that 
CBDs are potentially useful and 
can aid learning. Perceived mis-
use, and a lack of engagement 
by trainers, means that they are 
often regarded as a ‘tick- box’ 
exercise carried out to fulfi l 
a requisite number. Currently 
their greatest value appears to 
be in encouraging refl ection, 
exploring clinical problems in 
greater depth and providing 
valuable one- to- one time with 
trainers. 
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This study reviewed the use of CBDs within surgical training. Whilst previous investigations 
into formative assessments of the ISCP had been questionnaires of large numbers of trainees 
providing answers to closed questions, this involved a series of semi-structured interviews 
with higher and core surgical trainees. Such interviews, with 42 trainees, produced a vast
volume of data for thematic analysis.  
4.4.1 How could WBAs be improved? 
The results from this study suggest that broadly CBDs are viewed as a positive aspect for 
training and certainly are regarded as useful for surgical trainees. There appears to be a 
spread of views on whether or not their usefulness is dependent on stage of training, but there 
is most definitely a consensus that a good CBD is often dependent on the assessor.  
There are a number of possible methods that could be implemented to try to improve and 
enhance their potential benefits. One recurring theme, that was suggested by trainees, was to 
place a greater emphasis on carrying out CBDs on the assessors. Currently there is a 
minimum requisite number of CBDs that need to be carried out each year by trainees and if a 
similar minimum number was placed on trainers this might encourage and foster more 
acceptance of the tool.  
There also remains the appropriateness of this assessment. CBDs are a useful tool for 
discussing more complicated cases in depth at high levels of training, and also can be carried 
out on a more basic level for more junior trainees. Placing more emphasis on the assessors 
may reduce the incidence of CBDs being carried out for the sake of fulfilling an arbitrary 
number and enhance their overall value.  
The imposition of a minimum number of CBDs per year coupled with the generic format of 
the CBD forms has led to many trainees regarding CBDs as a tick box exercise- often 
completed in a rush to satisfy the requirements for an upcoming ARCP. Rather than purely 
reviewing numbers at the ARCP it may be beneficial if all WBAs were reviewed by a 
trainee’s educational supervisor and used to help inform them about a trainee’s progress. This 
may make the assessments more relevant as they are being used by a supervisor responsible 
for that trainee, and who will be largely aware of their strengths and weaknesses, rather than 
by a remote panel, whose main aim is to review quantity of WBAs completed rather than 
quality.  
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Arguably the single factor that will improve CBDs and indeed all WBAs is a greater belief by 
trainees and assessor that CBDs are beneficial to training. This will almost certainly go hand-
in-hand with their prudent and appropriate use.  
4.4.2 Strengths and Limitations 
4.4.2.1 Numbers and Geography
This study evaluated the views on CBDs by Core and Higher Surgical Trainees within 
two deaneries in the UK. It could be argued that those involved in the study represent only a 
small proportion of both sets of trainees nationally. It is also possible that the 
employment of WBAs may differ between deaneries (although it could be argued it 
will differ between hospitals and individuals). 
Conducting telephone interviews, with such a large number of doctors, required 
considerable time. This was a major undertaking in recruitment, actually carrying out 
interviews, and analysis of a large volume of data. Since those questioned at CST level came 
from an array of subspecialities and had worked in different hospitals, it would 
seem reasonable to extrapolate their view points as being largely representative of those 
shared with other CSTs.  The HSTs involved had worked at multiple sites within their 
deaneries and their experiences were based on having worked at a number of different 
hospitals. All had carried out many CBDs during their training and thus their answers will 
not have been based necessarily on what has happened at their current place of work. 
All the HSTs were General Surgical Trainees, but no consideration of which subspecialty 
they were currently working in or where their future intentions lay was recorded.  
4.4.2.2 Methodology
Although there are weaknesses in using a telephone questionnaire for data collection, this
method allowed the most views and attitudes to be surveyed and therefore was considered 
to be the best method for gaining answers to the original questions. The other potential 
methods that could have been employed were focus groups, face-to-face interviews and 
postal or email questionnaires. Focus groups, may have yielded good results, but
they demand the physical and simultaneous availability of participants and
logistically it may have been more difficult to recruit to these. Further, althought they allow
the topics to be discussed at length, some individuals may be concerned about voicing
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opinions in front of peers. Carrying out individual questionnaires allowed independent views 
to be gauged and possibly for people to speak more candidly about their experiences.  
Face-to-face interviews would arguably have been the best method of collecting data, 
allowing for depth of discussion and also providing an insight into responses by including 
body language and being more personal. However, this again would have been 
logistically very difficult to achieve given the work commitments of those recruited 
and the wide geographical area the participants were in. Telephone questionnaires 
thus seemed a reasonable compromise, as it negated geography as an issue and allowed a 
convenient time for interviews to be conducted more easily. The final option considered, 
email or postal questionnaires, may have allowed a greater number of participants to be 
surveyed, but this may have compromised the depth and level of responses.  
4.4.2.3 Questionnaire  
It is important to address the issues of reliability and validity of the questionnaire. Reliability 
was not formally assessed with this questionnaire. According to Stenbacka, “...the concept of 
reliability is even misleading in qualitative research. If a qualitative study is discussed with 
reliability as a criterion, the consequence is rather that the study is no good”89. To counter 
this Lincoln & Gubba suggest that the term “dependability” should be used in qualitative 
research to replace reliability90. In this instance no attempt at test- retest reliability was 
carried out although the questionnaire was piloted amongst external trainees to ensure that 
appropriate responses were received. However, the questionnaire design comprised a set of 
questions with discrete answers, followed by pre-conceived questions which were consistent 
for each trainee. Oppenheim states that the wording of a question is important when asking 
about attitudes91. Further, Silverman placed importance on each interviewee understanding 
the question in the same way92. As only one person (myself) conducted the interviews this 
should have led to consistency in how questions were asked and how they were understood; 
if there was any confusion to the actual meaning of the question the intent could be easily 
clarified. Returning to Lincoln and Gubba’s notion of dependability, having a single
interviewer, familiar with the intent of the questions, and asking each interviewee in the same
fashion, should lead to an increased dependability of results obtained.
One suggestion for achieving greater validity is to minimise the amount of bias as much as
possible93. On reviewing the questionnaire, it would seem reasonable to conclude that the 
108
questions asked are designed to answer the initial questions. The problem that remains is thus 
whether bias will occur because of the way that interviewees answer the questions or because 
of a misinterpretation by the interviewer and latterly by the person responsible for analysing 
the data.  
It may have been possible to strengthen the questionnaire when carrying out the pilot study 
by using the questions, and then revisiting those interviewed with the same questions to 
determine if a consistency existed. However, the open nature of the questions in the second 
half of the questionnaire led to the emergence of themes rather than a vast disparity of data 
which could be used to make the commonsense argument that the questions involved do aid 
in finding answers to the original aims.  
4.4.2.4 Bias 
There are a number of potential areas for bias within this study which could consequently 
influence the validity and reliability of the results obtained. The bias within this study may be 
related to the interviewer, handling of the data and expectations of the interviewee. It is 
possible for the interviewer to influence results with their own attitudes and opinions. This, at 
its worst, may lead to seeking responses that support preconceived ideas. The initial aim was 
to be as neutral as possible and it was unclear from the outset what the attitudes of my peers 
were likely to be. It is possible that bias could also be introduced by misunderstandings- by 
the interviewer of what the respondent is saying, and by the respondent of the actual 
underlying meaning of the question. Further, respondents may also feel that a specific answer 
is “expected” of them. Whilst all interviews were anonymised and assurances of 
confidentiality were given, there is still a chance that respondents may not be completely 
honest. 
4.4.3 Grounded Theory versus thematic analysis for qualitative methodology 
The methodology in this study involved a thematic analysis rather than a grounded theory 
approach. The two approaches differ, and employing grounded theory is a challenging 
approach to determining outcomes from qualitative data. Grounded theory is a “qualitative 
research method that uses a systematic set of procedures to develop an inductively derived 
theory about a phenomenon”94. Once data has been collected an iterative process is 
carried out which involves coding data, comparisons between data collected often 
involving diagrams and memos and re-analysing the original data using the emerging 
themes. As an iterative procedure, the process is carried out repeatedly until data "saturation" 
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occurs. Eventually a model is created to link relationships between the codes. This “theory” 
usually involves a set of concepts which are related to each other and explain the 
phenomenon occurring.  
Thematic analysis has some similarities, in that it involves coding the data and looking for 
themes but involves a simpler methodology which aims to find themes within the qualitative 
data rather than an overarching theory. It involves familiarisation with the data and then the 
production of initial codes. Once all the data has been coded a search for themes amongst the 
codes is carried out. Some codes may form main themes, or be sub-themes. Following 
this the original data is revisited to consider it in relation to the themes produced. These 
themes are then defined and named providing a final thematic grid.  
4.5 Entrustable Professional Activities and Competencies in 
Practice: A new paradigm 
The idea of “Entrustable Professional Activities” was originally suggested in 2005. It has 
been developed as a method of identifying particular activities, or components of procedures 
that trainees may demonstrate they are able to perform independently95. Within the UK this 
concept has been entitled a “competency in practice” (CiP). The idea is that the unit of 
activity or CiP can be devolved to a trainee once competence has been achieved96. 
EPAs were developed to bridge the gap between competency based training and clinical 
activities. EPAs should thus be regarded as units of clinical work or task. The decision to 
allow a trainee to perform a specific task is called an entrustment decision97. These events are 
part of everyday activities and usually occur in an ad hoc fashion. These occur when the 
trainer feels that the trainee is capable of the managing the complexity of the task and the risk 
in allowing the trainee to perform the task are acceptable.  EPAs involve linking of multiple 
competencies simultaneously and can be used to assess whether a trainee is able to perform a 
“real-world” task. In essence EPAs are units of professional practice whilst 
competencies describe specific abilities (knowledge, or technical ability, or communication 
ability)98.  
It is likely that EPAs/ CiPs will be increasingly used to provide evidence that trainees have 
met the required standards for autonomous practise. They will be used in addition to the 
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WBAs already in place, and serve to provide a method for demonstrating that achievement of 
competencies can be linked to provide real world patient care.  
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4.6 Student Views on Two Styles of Feedback. Paper and 
Commentary  
Nesbitt CI, Phillips AW, Searle RF, Stansby G. Student views on the use of two 
styles of video-enhanced feedback compared to standard lecture feedback during 
clinical skills training. J Surg Educ. 2015 Sep-Oct;72(5):969-738
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ORIGINAL REPORTS
Student Views on the Use of 2 Styles of
Video-Enhanced Feedback Compared to
Standard Lecture Feedback During Clinical
Skills TrainingCraig Nesbitt, MRCS, MD, Alex W. Phillips, FRCS, Roger Searle, PhD, and
Gerard Stansby, MA (Catab), MB, MChir, FRCS
Colorectal Surgery, Sunderland Royal Hospital, Sunderland, United KingdomBACKGROUND: Feedback plays an important role in the
learning process. However, often this may be delivered in an
unstructured fashion that can detract from its potential
beneﬁt. Further, students may have different preferences in
how feedback should be delivered, which may be inﬂuenced
by which method they feel will lead to the most effective
learning. The aim of this study was to evaluate student
views on 3 different modes of feedback particularly in
relation to the beneﬁt each conferred.
METHODS: Undergraduate medical students participating in a
surgical suturing study were asked to give feedback using a semi-
structured questionnaire. Discrete questions using a Likert scale
and open responses were solicited. Students received either
standard lecture feedback (SLF), individualized video feedback
(IVF), or enhanced unsupervised video feedback (UVF).
RESULTS: Students had a strong preference for IVF over
UVF or SLF. These responses correlated with their percep-
tion of how much each type of feedback improved their
performance. However, there was no statistical difference in
suturing skill improvement between IVF and UVF, which
were both signiﬁcantly better than SLF.
CONCLUSION: Students have a strong preference for IVF.
This relates to a perception that this will lead to the greatest level of
skill improvement. However, an equal effect in improvement can
be achieved by using less resource-demanding UVF. ( J Surg Ed
72:969-973. JC 2015 Association of Program Directors in
Surgery. Published by Elsevier Inc. All rights reserved.)
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113INTRODUCTION
Feedback plays a vital role in enhancing learning and
providing the optimum opportunity for students to beneﬁt
from a teaching environment. Feedback is often delivered in
an ad hoc fashion and can subsequently be ineffective.1 In
the teaching of practical skills, students who have difﬁculty
may be provided with individual feedback, but where large
groups are involved, most of the students may obtain only
generic or unstructured feedback.2
Previous studies have suggested that feedback immedi-
ately after performing a task is most beneﬁcial, and how the
feedback is provided and its content are also key compo-
nents.3 Further, it has been established that students value
feedback and are aware of the effect that it may have on
their learning.4-6 The recent national student survey7
revealed that across the UK, and in all undergraduate
curricula, students are unhappy with the amount of feed-
back they receive from their respective faculty, yet most
demonstrate good insight and empathize at the difﬁculties
teachers encounter at providing effective feedback.2
Both teachers and students recognize that time and resources
are limiting factors, which can make individualizing feedback
difﬁcult. However, students have stipulated that this difﬁculty
could be alleviated by more engagement by their tutors8 and
more consistency.9 Rowe and Wood2 postulated that large class
sizes may lead to some of the constraints experienced.
Understanding students’ preferences for feedback can
help obtain acceptance and optimize the learning experi-
ence. However, there have been few studies investigating
student attitudes to different feedback methods, particularly
in relation to the effect that the feedback subsequently has
on attaining a skill.
The aim of this study was to review medical under-
graduate students’ opinions on 3 different feedback
methods after being initially taught how to execute a simple
suturing skill.rectors in Surgery. Published by 1931-7204/$30.00
http://dx.doi.org/10.1016/j.jsurg.2015.04.017
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METHODS
Undergraduate medical students from Newcastle University
were invited to participate in a randomized clinical trial
comparing 3 types of feedback on learning a basic suturing
task. A power calculation (recently published10) determined
a minimum requirement of 30 subjects (10 in each arm).
Participating novice students were taught to perform an
instrument-tied reef knot by watching a standardized video.
After performing the task, students were randomized to
each of the 3 feedback groups using a closed envelope
system. Group 1 received standard lecture feedback (SLF),
Group 2 unsupervised video feedback (UVF), and Group 3
individualized video feedback (IVF). They were then invited
to repeat the task before ﬁlling in the feedback question-
naire. This involved rating 3 statements on a Likert scale.971.0“The feedback I received was adequate”
2. “The feedback I received improved my subsequent
performance”
3. “I would be highly satisﬁed with this form of
feedback for future clinical skills training. For
example—following venopuncture, basic life support
training, etc.”There was also an opportunity for free text responses
regarding their perceived advantages and disadvantages of
each form of feedback.
Students suturing performances were scored by experts in
real time and also subsequently had their recordings scored
by 2 further experts who were blinded to the candidate and
whether the performance was pre- or postfeedback. Experts
used a validated Objective Structured Assessment of Tech-
nical Skill11 scoring tool, which was adapted to this basic
suturing task.0 1 2 3 4 5
"Satisfied to receive this type 
of feedback again"
"Feedback improved my 
subsequent performance"
"Feedback was adequate"
S
trongly agree
Strongly disagree
IVF
U
VF
SLF
FIGURE 1. Mean score for agreement with statements regarding trial
feedback.Feedback Styles
Students were randomized to 1 of 3 feedback methods
before repeating the suturing exercise.
Group 1: SLF: 20 minutes
Students were given a generic didactic lecture lasting
approximately 20 minutes. This covered most common
errors and pitfalls and students were permitted to ask
questions although care was taken not to “individualize”
feedback.
Group 2: UVF: 20 minutes
Those receiving UVF reviewed their performance on a
laptop in isolation. As well as their own performance they
had access to a video of an expert performing the task and a
further video of an expert giving hints and tips. Students
were allowed to rewind and replay sections of the video as
they wished.Journal of Surgica
114Group 3: IVF: 20 minutes
The third cohort reviewed their video performance accom-
panied by an expert who gave technical feedback speciﬁc to
their performance. Again candidates and experts were
permitted to pause, rewind, and replay the video at any
point and to ask technical questions. A maximum of 20
minutes was allowed for this feedback.RESULTS
A total of 32 students participated in the study.
Students rated their agreement with 3 statements on the
posttrial questionnaire on a 5-point Likert scale, with
1 representing the greatest disagreement with the statement
and 5 the greatest agreement. The mean scores for each
group are show graphically in Fig. 1. These scores are
compared statistically in Fig. 2.
Candidates Performance Scores
Candidates’ mean overall performance score improved
following SLF (39.3-53.7), UVF (38.4-57.8), and IVF
(38.6-59.7). This improvement was statistically signiﬁcant
in all cohorts. However, both UVF and IVF demonstrated a
statistically signiﬁcant greater improvement than candidates
randomized to SLF. There was no signiﬁcant difference in
improvement demonstrated between candidates receiving
UVF and IVF.10Candidates Posttrial Comments
Students were invited to make comments on their perceived
advantages and disadvantages of the feedback they received.
A selection of these comments is displayed in Tables 1 to 3.DISCUSSION
The analysis of students postquestionnaire Likert scores
indicated that statistically there is a signiﬁcant difference in
favor of video feedback (UVF and IVF) vs SLF whenl Education  Volume 72/Number 5  September/October 2015
Feedback 
Group
p-value
“The feedback I 
received was 
adequate”
“The feedback 
improved my 
subsequent 
performance”
“I would be satisfied 
to receive this type 
of feedback again”
1 vs 2 0.009 0.274 0.270
1 vs 3 0.000 0.001 0.000
2 vs 3 0.202 0.020 0.002
ŦMann Whitney U Test (Monte Carlo Sig 2-Tailed Test)
Statistically significant
FIGURE 2. Signiﬁcance test of between-group difference, comparing
posttrial questionnaire Likert scores.considering the statement that their feedback was
“adequate.” However, further scrutiny shows that students
prefer one-to-one, face-to-face feedback, and the IVF group
rated all statements signiﬁcantly higher compared with SLF,
and higher than UVF in terms of “improving their
subsequent performance” and “satisfaction to receive this
type of feedback again” (Figs. 1 and 2).
This observation is also reﬂected in students’ free text
responses. Students perceive that individualized feedback
yields the greatest beneﬁt, claiming that it is “tailored to
speciﬁc weaknesses” offering a “chance to ask questions, ability to
watch and see mistakes and then be told ways to improve.”
Intuitively a candidate acknowledged the feasibility of it
during large group teaching sessions: “I don’t think the
medical school has the time/money to offer this sort of feedback.”TABLE 2. Candidates’ Perceived Advantages and Disadvantages o
Advantages
Allowed you to see if you had forgotten anything, watching
the expert one reminded you of anything you had forgotten
You get to compare what you do to the “pro” and you can
pick up on the mistakes you make, very useful
People are naturally self-critical and so giving people the
opportunity to observe themselves is both time efﬁcient and
beneﬁcial
I was able to identify the mistakes I made and hence correct
these in subsequent attempts
It was very useful being able to watch my performance,
especially the fact that I could see my mistakes
TABLE 1. Candidates’ Perceived Advantages and Disadvantages o
Advantages
It did highlight some common mistakes It was
Highlighted important areas for improvement Did no
I cou
Reminded me of errors I had made, provoking some
internal reﬂection into my own performance
It was
Ensures that everyone receives some form of feedback It woul
Can be given to large groups Lecture
atten
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feedback, they were also satisﬁed with UVF, and appreciated
the opportunity to “compare what you do to the ‘pro’ and you
can pick up on the mistakes you make, very useful.” Students
were dissatisﬁed with SLF, they felt it “didn’t highlight
speciﬁcally what I was doing wrong & I feel that I could
continue making the same mistakes” and “lecture format was dull
meaning I occasionally stopped paying attention” (Table 1).
Despite students’ apparent belief that individualized feed-
back is superior, the clinical performance scores do not
support this assertion; IVF did not yield any signiﬁcant
improvement vs UVF.10 This observation is supported by the
conclusions of O’Connor et al.,12 who showed no signiﬁcant
improvement in laparoscopic suturing performance when
candidates received additional expert feedback compared to
simply the knowledge of their performance score.
The teaching of surgical skills has traditionally followed
an apprentice model with trainees frequently receiving
one-to-one feedback from their trainer particularly when
performing operations. However, pressures on training
opportunities and the European Working Time Directive
have meant an increased focus on the use of simulators to
learn skills and a greater ratio of trainees to trainers.13 Being
able to scrutinize one’s own performance with assistance of
expert videos may help enhance trainee opportunities for
attaining skills and provide an alternative to the more
traditional learning model.
Retrospective self-assessment, the ability to rate one’s
performance on a recent exercise,14 is vital if learning is tof UVF
Disadvantages
No verbal feedback on performance given or written so you
might not pick up on everything still
Watching my own video was of limited use as all I could see
was that I clearly had no idea what I was doing
Did not know if I was doing anything wrong without noticing,
direct feedback would help here
Maybe linking the video with examiners feedback would
make the quality of feedback even more helpful to students
No personal feedback from the markers
f SLF
Disadvantages
not as helpful as personalized feedback
t highlight speciﬁcally what I was doing wrong and I feel that
ld continue making the same mistakes
too generalized
d have been much better if personalized
format was dull meaning, I occasionally stopped paying
tion
/October 2015 971
TABLE 3. Candidates’ Perceived Advantages and Disadvantages of IVF
Advantages Disadvantages
The video camera was very useful in showing where I went wrong.
Questions posed by the examiner also helped my understanding
Listening to other peoples questions/feedback may be
useful in gaining extra information
You can see exactly where and when to improve Took a bit of time
Because feedback was individual I got a lot of information about my
own performance/technique
Time consuming
Feedback was relevant to the individual task, whereas watching the
video helped the feedback to be more speciﬁc
I do not think the medical school has the time/money
to offer this sort of feedback!
Tailored to speciﬁc weaknesses, chance to ask questions, ability to
watch and see mistakes, and then be told ways to improve
You cannot offer this in a large class, puts you under
quite a lot of pressureoccur where individual feedback cannot be provided. There
have been suggestions that this can be enhanced by using
external benchmarks of performance.15 Self-review of videos
has been shown to enable signiﬁcant improvement in surgical
skills16 but to ensure that a ﬂawed perception is not
developed it should be accompanied by external sources such
as peer review, faculty input, and other external modalities.15
Feedback methods may be regarded as directive or
facilitative—directive feedback tends to be speciﬁc in
nature, which can result in greater performance improve-
ment, whereas facilitative feedback promotes students in
making their own revisions17 and its nonspeciﬁc nature may
lead to uncertainty and hinder learning.18-20 This may
explain why students were less satisﬁed with UVF.
This is a small study reviewing the opinions of students
motivated to learning a new skill. It reviews only 3 feedback
modalities among the many that exist. It would be beneﬁcial
to conduct further studies investigating both undergraduate
and postgraduate opinions on the feedback styles inves-
tigated and also to determine whether these feedback
techniques are held in the same regard when executing
other clinical skills.
Based on the results of this trial, students prefer individ-
ual tuition when trying to learn new clinical skills. There is
an understanding that this is not always practical owing to
constraints of time and resources. Students underappreciate
the beneﬁt of unsupervised video-enhanced feedback. The
ability and technology for recording one’s own clinical
performance is now readily available in clinical skills depart-
ments in the UK21 and this could be a valuable addition to
modern medical learning.REFERENCES
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The ability to undertake basic practical procedures safely and effectively is an essential 
prerequisite for the graduating medical student. In the United Kingdom (UK), the General 
Medical Council (GMC) sets the standards for undergraduate learning in “Tomorrow’s 
Doctors”99 stating that graduates are expected to “be able to perform a range of therapeutic 
procedures” including intravenous cannulation, urethral catheterisation and skin suturing, 
amongst some 24 other practical procedures outlined in the guidance99. Additionally, the 
GMC places significant emphasis on the importance of student-directed feedback, where 
students are accountable for learning and subsequent performance99. 
Indeed, feedback is vital for medical practitioners100. Feedback affords learners the 
opportunity to identify the gap between actual and desired performance levels and 
subsequently how that gap can be narrowed to improve performance. Medical students in 
particular have been shown to have increased satisfaction when feedback on their 
performance is optimised in terms of both quality and quantity101. In spite of this, in a 
national survey of UK-based students across all subject disciplines over nine years, medical 
students were amongst the least satisfied with feedback provision in terms of punctuality, 
quality and utility102. The continual expectation for educational institutions to strive to 
improve the quality of feedback, in turn, drives the pursuit of newer feedback modalities, 
such as the use of video technology in the context of simulated technical skills.  
Whilst there are several barriers to learning associated with feedback, emotional distress, or 
anxiety, may prevent learners from using and accepting the feedback provided to them, 
especially if the feedback either threatens their self-esteem or is not in line with their own 
assessment of their ability. Feedback associated with negative emotions may have a long-
lasting impact on students’ learning103 and it has been previously acknowledged that 
excessive levels of stress may have an adverse effect on performance in a simulation and 
surgical skills context104–108.
Using recordings to provide feedback is by no means new and being able to self-critique is an 
important skill. It was important to evaluate how students felt about the three feedback 
mechanisms used within the pilot study. Given the pilot study had established no significant 
difference in performance between the two groups able to review their own performance, it is 
also important to know if those involved found the mechanism of feedback acceptable.  
The main questions were kept simple and based on a five-point Likert scale in order to try 
and tease out whether students were happy with the feedback and whether they thought it had 
118
improved their performance. They were also allowed free-text responses. Students greatly 
preferred feedback from an expert and valued the one-to-one tuition. However, it was 
noticeable that several students had insight into the fact that this type of feedback required 
considerable resources in the form of staff to provide feedback.  Self-review of videos was 
again preferred over the generic feedback. Some of the comments were particularly revealing 
indicating that without an expert present a level of uncertainty existed that skills were being 
performed incorrectly.  
Ultimately, the best way of utilising these feedback mechanisms may be to involve a blend of 
them. Further research needs to be done to determine how to best utilise experts when they 
are available. It may be that expert review can be integrated into the learning pathway after 
students have a basic appreciation of the skill. Alternatively, it may be that early input of an 
expert will allow the basics of a skill to be learnt, and students can be told where they are 
commonly going wrong. They can then use self-review with videos to perfect a skill.  
However, what is applicable in simple technical tasks, may not translate to more 
advanced surgical skills. Further research into both of these needs methods needs to be
carried out to try and determine the most effective way of improving learning.  
4.7 Chapter Conclusions 
The papers in this chapter reveal that many of the concerns that trainees have with WBAs are 
shared by trainers. Both regarded WBAs as a positive feature of training with the potential to 
enhance learning, but both recognised there are a number of flaws and a tendency towards not 
being used correctly. This can translate into them becoming a “tick-box” exercise with 
limited educational value. Interestingly whilst trainers complain about a lack of time to 
complete the appropriate assessments, trainees also recognise this is a limitation.  
With respect to the video feedback used within the two trials, students preferred to have an 
expert go through their video rather than to review their own performance with only an expert 
video as guidance. This is probably due to a lack of confidence, and may change as students 
become more senior and more accustomed to self-evaluation. It may also be that the greatest 
benefit from the video technology will arise from the two feedback mechanisms being used in 
conjunction with each other, and that this will potentially reduce the amount of time an expert 
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trainer needs to be available, and allow trainees to practise a skill so the steps and 
performance become second nature.  
Both the technology based feedback and WBAs are able to enhance the learning experience 
by providing beneficial feedback.  
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Chapter 5 Conclusions 
This concluding chapter commences with a reminder of the initial aims of this thesis.
5.1 Aims 
1. Analyse the changes that have occurred in surgical training and the reasons 
behind them
2. Determine that quality training can occur within the current surgical training 
programme
3. Review the validity and reliability for WBAs within Surgical Training
4. Determine the impact of video-based feedback on learning technical skills
5. Explore the perceptions of users of these feedback mechanisms. 
5.1 Discussion 
This thesis sought to gain further insight into surgical training within the UK and look at the 
underlying drivers for change. The massive changes that have occurred have necessitated the 
implementation of WBAs, and will require the increased use of technology. Technology-
based systems that aid with the provision of feedback will no doubt become increasingly 
important in the future, and the studies within this thesis provide a basis for further research 
and how it may be applied- both at undergraduate and postgraduate levels.  
Importantly, whilst there has been trepidation towards many of the changes in surgical 
training, both trainers and trainees recognise the potential value of WBAs and trainees are 
receptive to new methods of receiving feedback. 
The introductory chapter of this thesis looked at the changes that had occurred in surgical 
training over the last 30 years. This led onto the first paper “A Critical Evaluation of the 
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Intercollegiate Surgical Curriculum and Comparison with its Predecessor the “Calman” 
Currciulum”1. It demonstrated a paradigm shift, with the creation of a curriculum rather than 
a syllabus, defined learning targets and an aim to link operating with non-technical skills on 
an online platform. The second paper in this chapter evaluated outcomes from a high volume 
unit performing oesophagectomy- with a focus on the impact of trainee 
involvement. Reassuringly this found that trainees performing all or part of such a complex 
procedure did not compromise patient outcomes. At a time when there have been 
advances in surgical techniques, and increased focus on patient safety and surgeon 
outcomes there has been an increasing realisation that quality training is vitally important. 
Previously volume of cases and time have been the mainstay for establishing that an 
individual is sufficiently trained, but the idea of “competency” has become an increasing 
focus. This is not without issues as it could be argued that the focus on achieving 
competencies detracts from the aspiration to excellence. Tooke in his report Aspiring 
to Excellence introduced the need for a quality assurance process within training109. 
Time for training, a subsequent report, highlighted the importance to establish 
measures to evaluate training outcomes. It determined that effective training could 
occur in a 48 hour week, but that often training opportunities were lost and training 
needed to be prioritised in order to minimise this110.  
The next chapter evaluated WBAs within the surgical curriculum. The initial paper 
highlighted the dissatisfaction and distrust of WBAs3. The anecdotal nature of the evidence 
for their implementation, particularly in an age when evidence based medicine has become 
integrated into all physicians’ minds meant that their true value was rarely appreciated as they 
were incorrectly used. However, their potential for identifying the struggling trainee is 
possibly where they will have the greatest impact. The two randomised trials that followed 
demonstrated the potential impact that new technology may have on learning clinical skills4,5. 
Despite being simple tasks, results were corroborated in two separate studies and the future 
lies with students being able to use technology readily at their disposal- mobile phones, 
tablets, to record their own simulated attempts and learn from them. Whilst it could be argued 
that nothing beats “real-life” for learning, simulators are ever-improving, providing a better 
approximation of what is required in the real world and can aid students in learning steps and 
building confidence.  
The last chapter explores the perceptions that users have in the preceding feedback methods. 
There is no doubt that both trainers and trainees realise the importance of feedback. They also 
appreciate that WBAs can be a useful tool when used appropriately. Students did not realise 
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quite the impact their own self-assessment had on learning a new skill, and the ability to self-
appraise, which is expected at postgraduate level, needs to be introduced as a concept at an 
early point in the medical curriculum in order for students to maximise their training 
opportunities.  
5.2 Limitations 
Many of the limitations with each study have been discussed within the body of each 
manuscript and there has been further evaluation within each chapter.  
The first chapter involved a critical evaluation and comparison between two curricula. It is 
possible that bias may have been introduced into the findings, as someone who was currently 
using the new curriculum. However, I was aware of the predecessor and had limited 
experience with the old curriculum. Drawing comparison between unwieldy concepts such as 
curricula meant that a systematic approach needed to be applied. This involved looking at 
each of the different facets of the curriculum and comparing each curriculum’s approach to 
different items such as outcomes, assessment and syllabus.  
The second paper, which retrospectively reviewed a prospectively kept database was limited 
by a disparity in group size. It was also difficult to know the relative experience of each 
trainee prior to working at the unit. The study did not provide a mechanism for establishing a 
learning curve, but did establish its primary aim of demonstrating comparable outcomes 
between each of the groups analysed.  
The validity and reliability of WBAs was assessed in the first manuscript of Chapter 3. This 
was carried out as literature review and systematic review. There was limited data on this 
topic within surgical training and much of the data needed to be extrapolated from 
publications in other medical specialities.  
The two randomised trials could be criticised for failing to allow students an opportunity to 
practice a skill. The low sample size in the first study was compensated for by the large 
numbers in the second study which sought to establish that this form of learning could be 
transferred to other simple skills. The main question that remains is whether the statistical 
improvement found translates to an actual improvement in performing the skill? Further 
research on this is required, as is further work into skill retention, and how effective this type 
of feedback is for more advanced skills.  
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Chapter 4 evaluates perceptions of trainers and trainees. The response rate from the surgical 
trainers study was small- but still provided a snapshot of their views. It is likely that many of 
the responses will have come from those with an interest in training- introducing self-
selecting bias. Despite this a breadth of views was obtained, and the free-text comments 
helped ascertain many of the problems trainers encountered. This is a topic that requires 
further investigation and may be better suited to a focus group where problems can be 
analysed at a deeper level.  
An attempt to get a deeper level of understanding of the use of CBDs with semi-structured 
interviews was used in the next paper7. The confines of the style of the journal Clinical 
Medicine meant that only a limited discussion could be included regarding the limitations. 
Further studies into trainee views on other WBAs may be valuable and it may become 
apparent that some WBAs are more appropriate at different stages of training than others.  
The final paper was limited in the depth of responses that it obtained8. Whilst it was valuable 
to gauge what students thought of the feedback mechanisms employed in the trial, further in-
depth discussions either as a focus group, or individual interviews would allow students to 
discuss the problems they had. It may also help establish improved mechanisms for receiving 
the feedback. It is hoped that this training tool will be implemented into the undergraduate 
curriculum to aid learning.  
5.3 Future Work and Challenges 
As with any research, often it evolves and leads to the formation of further research 
questions. This is true within all the components of this thesis. Whilst further research may 
aim to address the limitations that have been highlighted above, the focus needs to be on 
concepts that will improve surgical training.  
One major challenge is in the production of robust evidence. Randomised trials, particularly 
with students in medical education is often met with concern regarding the ethics of 
providing one group of students with a potential advantage. This stems from providing 
different teaching and feedback to each group. The medical school have strong rules 
regarding the use of students in such studies, and the opportunity to take part must be offered 
to all. Further, having a control group, which merely repeats a task and receives no feedback 
and no direct teaching was regarded as unethical during the application for ethical approval. 
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In the first randomised trial included in this thesis, a standardised lecture was used as a 
feedback mechanism, and regarded as the “control” group. This was used for comparison to 
those receiving feedback either from an expert or allowed to review their own performance. 
In the second study such a “control” group was felt not to be required. This was due to the 
fact that the initial study demonstrated improvements in all groups but significantly more 
with those using video technology. Thus the aim was to determine whether any significant 
difference existed between the video feedback groups.  
This ethical issue makes it extremely difficult to develop and expand randomised trials. It 
should be noted that an intervention cannot necessarily be regarded as beneficial. It is 
possible that self-review could have strengthened any existing flaws in technique. Whilst it is 
important to ensure that after any study students get useful feedback (as much to reward the 
time they sacrifice for participating in such studies), in order for the research itself to be 
robust it must provide distinct arms for comparison which may potentially disadvantage one 
cohort at the time of the study.  
Certainly further studies into the application of video feedback needs to be considered. The 
findings from the trials in this study raise the possibility of a resource efficient method for 
learning skills. Similarly, further work needs to be done with regards to WBAs, their 
appropriateness at different levels of training, and the benefit of each of the different types of 
WBAs.  
The two randomised trials carried out present a number of unanswered questions in relation 
to the effectiveness of video feedback in learning skills. Perhaps the most obvious of these 
questions is which type of feedback leads to the best skill retention. This requires further 
study. Whilst a similar study that assesses students at fixed time points after 
“learning” a skill and receiving feedback may help answer this question, it will not provide a 
real-world answer. In training, students will have the opportunity to practise a skill. 
Further, the use of videos will allow students to review their performance regularly. 
Thus a comparison of skill retention with students allowed to review their own performance 
at will, compared to having a single feedback session, might better represent the options 
present in actual training.  
Another potential questions is how having expert feedback may be used in combination with 
self-evaluation of videoed performances. Would the best combination of the two involve 
students receiving expert feedback early on and then using videoed performances to hone a 
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skill? Or, alternatively, should they try and become comfortable at performing the skill 
by reviewing their own videoed performances and then have an expert help finesse 
the performance?
Finally, with regards to video feedback, what is its role in learning more complex skills? This 
includes surgical procedures, which require several steps- further research needs to be carried 
out to determine the impact of video feedback and self-review of performances on learning 
these skills.  
WBAs remain controversial tools that have not been fully accepted by both trainers and 
trainees. The addition of EPAs/ CiPs may be beneficial in providing units of assessment 
based on actual clinical work. There is however, still much research that needs to be carried 
out in determining the optimum use for such tools. Their adoption has, arguably, been 
unstructured in surgical training. Often the overriding aim is to carry out a set number of 
WBAs, without looking at the quality of the interaction or which tools are most beneficial 
at each stage of training. Those responsible for the curriculum have made the use of these 
tools essential and have placed the responsibility for driving their use entirely with 
trainees. Further research evaluating who should be responsible for driving their use, in 
order to gain maximum benefit from them, and which tools work best where (or at what stage 
of training) needs to be carried out.  
5.4 Concluding Remarks 
An increasing emphasis on good quality training has occurred over the last decade. There is 
an expanding appreciation for all involved in training of the importance of providing useful 
feedback and ensuring that training opportunities are not wasted. Much of the work within 
this thesis serves to demonstrate that excellent training does occur, and can be achieved.  
Greater appreciation of those that train is required in order to provide them with adequate 
time to ensure a high quality training experience. There have previously not been standards 
for training, but the GMC has advocated the recognition and approval of trainers88. This 
needs to be accompanied by a structured and robust method of assessing training from 
undergraduate to postgraduate years.  
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Whilst evidence based medicine has become the gold-standard for patient care, future 
interventions in training should be held to the same level of scrutiny to ensure the highest 
standards are achieved.  
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